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MILITARY SPECIFICATION
TRANSFORMERS, PULSE, LOW POWER,
GENERAL SPECIFICATION FOR
This specification is approved for uge by all Depart-
ments and Agencies of the Department of Defense.
1. SCOPE
1.1 Scoqo. This specification covers the general requirements for low-power pulse transformers
tor use In electronic and communications equipment. ‘This specification covers transformers where
the peak pulse power is 300 watts or less and the average pulse power is 5 watts or leas. Procure-
ment of transformers of a specilic deaign will require additional data in the form of complementary
service documents giving detailed electrical and mechanical requirements and applicable additions
and exceptions to the general requirements and tests specUied herein. (See 6.1.)
1.2 Classification.

1.2.1 Type designation. ‘The type designation shall be in the following form, and as specified
(see 3.1, 6.1, and 6. 3):

TP 1 ¢
A X T B
omponent Class Turns avelope
(1.2.1.1) “Grade (1.2,1.3) Liie ratic tyle dimensions
(1.2.1.2) expectancy {1.2.1.%) (1.2.1.6) (1.2.1..7)
{1.2.1.4)

1.2.1.1 Componeat. Low-power pulse transformers are identified by the rwo-letter symbol
P

1.2.1.2 Grade. The grade is identified by a single digit denoting metal encased or encapsulated
or open type of construction, and the ability of the trans{ormers to withstand the environmental tests
of table 1.

1.2.1.2.1 Grade 4 and 6. These units are sealed, metal encased with separately fabricated
headers and terminals. This grade does not include units which are encapsulated in 2 metal shell
with an opening In either end or side of the shell, or with insulated tead wires exiting through the
metal shell.

1.2.1.2.2 Grade.5 and 7. These units are encapsulated, including molded or embedded con-
structlons, and units with @ metal shell, open at one or both ends and filled with encapsulant
material.

Benellcial commenta (recommendationa, additions, delettona) and anv pertinent data which may
be of use In Improving this document should be addressed to: Commander, Naval Electronic
Systems Command, ATTN: ELEX 3043, Department of the Navy, WVashington, D.C. 20180 by
using the self-addressed Standardization Document Improvement Proposal (DD Form 1426)
appearing at the end of this document or by letter. !
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Source: https://assist.dla.mil -- Downloaded: 2016-11-15T722:06Z
Check the source to verify that this is the current version before use.



MIL-T-21038D

TABLE I. Grade.

Test Grade 4 l Grade 5 Grade 8 Grade 7
.| metal-encased encapsulated | metal-encased | encapsulated
Vibration, low frequency - - ~ - X X - -
Vibration, high frequency - - - - ) - X X
Shock ==~ == == =»=-=--~ .- X X X "X
Thermal shock - - « = = = - = - X ! X X X
Immersion - - = = = - = = - ~ - X ' X X X
Maoisture resistance - - - - ~ - i X X X X
Flammabjlity - = - - = = - - ~- - X - X

1.2.1.3 Class. The class is identified by a single letter in accordance with table II, denoting the
maximum operating temperature (temperature rise (see 4. 7. 14) plus maximum ambient temperature)
for realization of the life expectancy indicated in table I (see 8. 5).

TABLE IF. Class.

Symbol Maximum operating
temperature, °C

Q------- “--- 85

Re=oe-nowaa-- 105 !
§ amemmema e 130

T=---==-=~- - == 155

¢ AR 170

LA : >1170, as specified

1.2.1.4 Life expectancy. The life expectancy is identified by a single letter in accordance with
table 11 (gee 6.5).

TABLE II. Lile expectancy.

Symbol Life (hours)
Xeooooean - - 10, 000 minimum
Yoo oammn - 2, 500 minimum
A .- - As specified (see 3.1)

1.2.1.5 Turns ratlo {see 8. 10), The turns ratio for the first four windings is identified by a
four-digit number. For two-winding transformers, the last two digits shall be zero; for three-

winding transformers, the last digit shall be zero. Examples of turns-ratio -designations
are asg lollows:

Turns ratio Szmbol
1:1 {two windings) 1100
1:2 ({two windings) 1200
1:1:1 {three windings) 1110
1:1:1:1 (four windings) 1111 -
Nonstandard NNNN

1.2.1.5.1 Nonstandard. For transformers with nonstandard ratios (for instance, 7.1:6, 7:5.3) or
more than four windings, the identifying symbol shall be "NNNN",
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1.2.1.8 Style. The style 1s identified by a single letter in accordance with figure 1.

~; R ¥

— — [») A
= |

/3; }\ i

STYLE A-RADIAL TERMINATIONS

—— — =
-— — —— o L]
— ] et A r— Y
i et Pt — i — e b R} 1
STYLE B- TERMINATIONS AT BOTH ENDS
all ]

i et

et s .! —
S —— _i e Pt

STYLE C-~ TERMINATIONS AT ONE END

28| MAX = = v = -040 * 002 PINDIA TYP
| . -l"la. — ]
. . 177, ; l
1—--—--x.---.--¢.--| . ' / 16 }-o—x—---l '
| : \ 1 t
=jml w36 =IHRES
- E=— -} = —-—F=Y -+t~
36° = [ o®
: "~
468 01A PC— \‘,35- '

STYLE D= STANDARD 9 PIN BUTTON BASE E9-I

FIGURE 1, Style configuration.
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— X rme 28I MAX

i

TYP .

s T : %5
...--__.E__ Y 1 It . ;_
— i >-2 45° A Yy
TN U (NCHES MM INCHES M
eaave 1|11 cugs Wi INCHES U,
' z - 40 102 281 7.4
050 127 .00 7.62
: 085 216 275 9.83
cryla £, Standard 7-pin button base E7-1. .mq 2§4 268 11.8%
T 150 3B
- =200 300
2

A Y
L ..J_L

i
!
i

STYLE H
NON-STANDARD
PRINTED CIRCUIT

STYLE G-4~-PIN

ST b T PRINTED CIRCUIT

PRINTED CIRCUIT

e W ]
t
H
k]
Ly Yy

/N

| . ‘

~ O Zma TYPE STAND-OFF
o | - -1 DESIGN OPTIONAL
- Q
(-]
- o
° '\‘,'l v
L _
Styie J. Printed circuit.

FIGURE 1. Style configuration - Continued.
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A
_d

O Q
O O
&_o ° J

Style K. Printed circuit.

[ O S R A O SR D [ W ) N g N W |
L - b—w“ L et W gl
T T
H H
ey i ’ ‘

Style t.

NIB TYPE STAND-OFF NIB TYPE STAND-OFF\

DESIGN OPTIONAL DESIGN OPTIONAL

Style M, 15 terminal printed clreutt (dual-in-1ine}.

14 terminal printed circuit {dual-in-1ine).

NOTES:

1.
2.

3.

-

4
5.
6

Oizensions are in inches,

Metric equivalents are given for general {nformation only and are based upon

1.00 inch = 25.4 m.

Except for styles 0 to 6 Inclusive, the figures shown do not {ndicate the terminal spacing,
type, or number of terminals that may be used.

The pin lay-outs are shown from bottom view.

For styles F, G, and H, the tolerance on pin to pin location shall be .00 (.25 m},

and the pin dlameter ghall be 042 {1.07 om) maximum. .

For envelope dimenstons {see table V).

FIGURE 1. Style configuratfon - Continued.
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1.2.1.7 Envelope dimensions. The envelope dimensions are {dentified by one or two letters
{see table IV}, Specific physical configuratians shall be as specified {see 3.1}.
TABLE IV. Envelope dimensions. 1/ 2/
ri Dimensions {inches)
Symbol Style A sdla.) X L W H
gr {Y =17}
A L3125 . 3125
(7.938) {7.938)
8 L3125 .4375
| (7.938) {(11.112)
c .4375 .4375
(1.112) (11.m2) .
G .4375 .5625
f11.12) {14.288)
E L4375 .750
(11.112) {19.05)
F .437% .B75
{(11.112) (22.22)
G .500 4062
(12.70) (10.317)
H .500 .500
{12.70) (12.70)
! .500 1.000
(12.70} (25.40)
J .500 1.250
(12.70} (31.75)
X ~ .5625 .750
(14.288) {19.05)
L .5625 .B750
(14.288) {22.225)
M .6250 .500
{15.875) {12.70}
N .6250 625
{15.875) {15.88)
0] .750 .500
B (19.05) (12.70)
P .750 .625
{19.05) (15.88)
Q .750 .750
{15.05) (19.05)
R . 750 1.125
{19.05) (28.58)
5 .875 1.500
(22.22) (38.10}
T 1.000 1.000
(25.40) (25.40)
8
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TABLE IV, [Envelope dimensions - Continued. 1/ 2/

Dimensfons (inches
Syzbol Style A (dia.) X L ] H
or (Y = 2)
U 1.125 1.500
{28.58) (38.10)
¥ 1.128 1.250
(28.58} {3.75)
] 1.500 1.500
(38.10) (38.10)
AA J . 400 . 300 A25
{10.1€) (7.62) {3.18)
AB J . 500 . 350 .250
{12.70) {8.89) (6.135)
AC J .650 .425 .350
{16.51}) {10.80) (8.89)
AD J .790 .485 L3123
(20.07) (2.57) (7.95)
Af K .350 . 350 . 300
{B.89) {8.89) (7.62)
AF K . 365 .235 .400
,@ (9.27) {5.97) (10.15)
AG X .390 .330 .250
(9.91) ' {9.91) (6. 35)
AH K L4858 L350 L350
{12.32) {8.89) (8.89)
Al K . 500 L350 .250
{12.70) {8.89) {6.138)
Ad K . 550 .443 400
(16.51) (11.25) (10.16)
.14 K .940 .775 .800
{23.88) {15.68) (20.32)
AL t . 780 .260 .200
{19.81} {6. 0). (5.08)
AM M .a8g .280 - 200
(22.35) {7.11) {5.08)
1 Gthers {see 3.1}
shall be .031 fach (.79 em).

-~

y Tolerance for dimensions < .525 fach (15.88 o
2/ Tolerance for dimensions > .625 inch (15.88 om) shall be .063 {ach {1.50 em).

2. APPLICABLE DOCUMENTS

"2.1 Iassues of documents. The following documents, of the 18sue in effect on date of invitation
for bids or request for proposal, form a part of this specification to the extent specified heretn.

"

Source: https://assist.dla.mil -- Downloaded: 2016-11-15T22:06Z
Check the source to verify that this is the current version before use.




MIL-T-21038D

RATY _D_047
Tl aTE Ve

MIL-F-14258

SPECIFICATIONS
FEDERAL
L-P-511 - Plastic Sheet and Insulation Sheet, Electrical (Laminated
Thermosetting, Paper-Base, Phenolic Resin).
JuW=1177 - Wire, magnet, Electtical.
QQ-5-5T1 - Solder, Tin Alloy: Tin-Lead Alloy; and Lead Alloy.
QQ-58-781 = Strapping, Steel, Flat and Seals.
PPP-B-588 - Boxes, Folding, Paperboard.
PPP-B-585 - Boxes, Wood, Wirebound.
PPP-B-8§01 ~ Boxes, Wood, Cleated-Plywood.
PPP-B-621 - Boxes, Wood, Nalled and Lock-Corner.
PPP-B-838 - Boxes, Shipping, Fiberboard.
PPP-B.878 - Boxes, Setup.
PPP-T-80 = Tape: Packaging, Waterproof.
PPP-T-18 - Tape, Pressure-Sensitive Adhesive Paper, (for Carton Sealing).
MILITARY
MIL-I-10 - Insulating Materials, Electrical, Ceramic, Class L.
MIL-M-14 - Molding Plastics and Molded Plastic Parts, Thermaosetting.
MIL-P-116 « Preservation, Packaging, Methods of

Plastic Material, Laminated, Thermosetting, Electrical-Insulation:

Sheets, Glasse Cloth, Silicone Resin,
Flux, Soldering, Liqu!d {Rosin Base).

MIL-P-15037 - Plastic Sheet, Laminated Thermosetting, Glass-Cloth, Melamine-
Resin.
MIL-P-15047 - Plastic-Materirl, Laminated Thermosetting, Shests, Nylon Fabric
Base, Phenolic-Resin. \/.
MIL-E~15090 - Enamel, Equipment, Light-Gray (Formula'No. 111}.
MIL-C-456862 - Calibration System Requirements. :
STANDARDS
FEDERAL

FED-STD-585

- Colors.

FED-STD-H28 - Screw-Thread Standards for Federal Services

MILITARY

MIL-STD-794

- Parts and Equipment, Procedures for Packaging and Packing nf.

MIL-STD-105 - Sampling, Procedures and Tables for Inspection by Attributes.

MIL-STD-128 - Marking for Shipment and Storage.

MIL-STD-147 - Palletized and Containerized Unit Loads 40" x 48" Pallets, Sklds,
' Runnérs, or Pallet-Type Base.

MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts.

MIL-5TD-454 - Standard General Requirements for Electronic Equipment.

MIL-STD-810 - Environmental Test Methods.

MIL-STD-883 - Test Methods and Procedures for Microelectronics.

MIL-STD-1285 - Marking of Electrical and Electronic Parts.

MIL-STD-1188

- Commercial Packaging of Supplies and Equipment.

{Copies of specifications, standards, drawings, and publications required by contractors
in connection with specific procurement functions should be obtained from the procuring activity
or as directed by the contracting officer.)
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3. REQUIREMENTS

3.1 Specification sheets. The individual {tem requirements shall be as specified herein and in
accordance with the applicable specification sheets. In the event of any conflict between require-
ments of this specification and the specification sheet, the latter shall govern (see 8.1).

3.2 Qualificatlon. Transformers covered by specification sheets furnished under this
specification shall be products which are qualified for listing on the applicable qualified products
list at the time set for the opening of bids (see 4.5 and 6.2).

3.3 Materials. The materials shall be as speclfied herein; however, when a definite material
is not specified, a material shall be used which will enable the transformers to meet the performance
requirements of this specification. Acceptance or approval of any constituent material shall not be
construed as a guaranty of the acceptance of the finished product.

3.5.1 Substitution of materials. [f the contractor desires to substitute another materiai ior
a specified materlal or labricated part, he shall submit a statement to the Government describing
the proposed substitution, together with evidence to substantiate his claims that such substitute
is suitable. At the discretion of the Goverament, test samples may be required to prove the
sultability of the proposed substitute. Before such substitutions are made, approval lor each
substitution shal! be obtained in writing from the Government,

3.3.2 Flammable materials. Insofar as practicable, materials used {n the constructlon of
transformers shall be nonflammable and nonexplosive.

31.3.3 Corrosive materials. Corrosive materials used In any of the manufacturing processes

Imenfar aa
AIGUIAT oo

-

L _mm Py Py qu—— . Sy - - - ] - - s
shail be removed or neutralized 56 that 6o corrosion will result {rom such ussa.

practicable, materials used tn the construction of transformers shall be noncorrosive.

3.3.4 Insulating materials.

3.3.4.1 Laminated phenolic. Laminated phenolic materials shall conform to M™L,-P-997,
L-P-513, ML-P-15037, or MIL-P-15047. When electrical characteristics are involved,
only natyral uncolored materials shall be used.

3.3.4.2 Molded phenolic or melamine. Molided phenolic or metamine materials shall con-
form to MIL-M-14,

3.3.4.3 Ceramic (external use). Ceramic materials shall conform to MIL-1-10.

3.3.5 Solder and soldering flux. Solder, when used, shall be In accordance with QQ-5-371.
Soldering Hux shall be In accordance with MIL-F-14256.

3.3.6 Wire,

3.3.8.1 Ma@}et wire. Magnet wire shall conform to J-W-1177, whenever possible. When
types and siZes of magnet wire not covered by J-W-1177, are essential in a winding design, other
wire may be used with the approval of the Government.

3.3.6.2 Solidwwire lead terminals {see 3.4.2.1). Solid-wire lead terminala shall be of a material
having a minlmum conductivity of J0 percent and shall be capable of passing all the tests specified
In 3.5,

Source: https://assist.dla.mil -- Downloaded: 2016-11-15T722:06Z }
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3.3.7 Screws, nuts, and washers. All external screws, nuts, and washers shall be of
corrosion-reslstant material or shall be protected against corrosion.

3.4 Design and construction.

3.4.1 Styles A, B. C, and D. Envelope dimensions, not including terminals or mounting
devices, for styles A, B, C, and D shown on figure !, are listed in table IV. For these styles, the
case may be of any size or shape provided the envelope dimensions are not exceeded. Envelope
dimensions X, Y, and Z are in accordance with table IV. Type designations shall be assigned so
that the smallest applicable envelope dimension letter is used as shown in the following example;
A style A, B, C, or D pulse transformer with X, Y, and Z envelope dimensions of .500 by .4375
by .500 inch, respectively, would be assigned the envelope dimension letter H, not M.

3.4.1.1 Mounting and terminal screws and mounting inserts. Screw threads shall be class 2A
or 2B, as appllcablegﬁee 3.1}, In accordance with FED-STD-H28. External screw threads, class
2 fit, shall, after receiving a finish, be capable of accepting a nut of class 2B fit and Internal screw
threads, class 2 fit, shall, after receiving a {inish, be capable of accepting a screw of class 2A fit
with @ maximum {nstallation torque in acecordance with the following:

Torque
Screw size {pound -inches)
112-40 UNC - - - ~ - 3
138-32 UNC - - - = - 5
164-32 UNC - - - - - 8
190-32 UNF - - ~ - - 8
250-20 UNC - - - - - 8
312-18 UNC -~ - ~ - - 8

Nuis shall run down to within two threads of mounting suriace.
3.4.2 Terminals, Terminals shall be in accordance with 3.4.2.1, 3.4.2.2, 3.4.2.3 0r 3.4.2.4
as applicable. 1f other types of terminails are required they shall be as specified {see 3. 1).

3.4.2.1 Solid-wire lead terminals. Uninsulated solid-wire lead terminals on styles A, B, and
C (see tigure 1) shall be 1.500 inches long, minimum. Unless otherwise specified (see 3.1), a
lead wire not smaller than AWG size 24 shall be used for units with "X'r envelope dimensions not
greater than 0. 625 inch; a lead wire not smaller than AWG size 22 shall be used for units with "X
envelope dimension greater than 0.625 inch.

3.4.2.2 Pin-type terminals. Pins used on styles D and E shall be as shown on figure 1. Unless
otherwise specified {see 3.1}, pins for use with electvon tube type sockets shall conform to standard
7-pin button bage E7-1 or standard 9-pin button base E9-1. Pins used on styles F, G, and H shall
be 0.042-inch maximum diameter located as shown on figure 1. Pins used on styles J, K, L and
M shall be as specified {see 3.1). Pin type terminals intended for solder attachment at next
assembly (styles A, B, C, and E thru M) shall not use a gold plated [inish.

3.4.2.3 Solder termlnals. Solder terminals on styles A, B, and C may be of any shape, and
shall be capable of being readily soldered. The height of the solder terminal shall be considered
ag the maximum distance from the terminzl mounting surface to the highest point, including the
additional hetight obtained when semiflexible terminals are straightened. (It {3 not intended that
the '"hook' type terminals should be straightened from its normal "hooked" position.) The type
of terminal and the maximum size round wire which the terminal will accept externally shall be as
specified (see 3.1). Solder terminals shall not use a gold plated finish,

3.4.2.4 Screw-thread terminals. When specified (see 3,1), external screw terminals shall
be supplied with two nuts, two flat washers, and one lockwasher. For cased units, the height of
the terminal assembly shall be the distance from the free end of the screw to the terminal
mounting surface. The type of terminal, size of screw thread, and, for all screw terminals, the
exposed length of threads, = 0.0625 inch (1.59 mm) shall be as specified (that s, screw,
No. 8-32 x 3/8) {see 3.1).

10
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3.4.3 Mounting studs. When specified (see 3.1), external mounting studs shall be provided
with & flat washer and locknut, or with a flat washer, a lockwasher, and a nut.

3.4.4 Internal lead wires. Internal lead wires shall be attached to the colls and other internal
componenis and termlnals or case by soldering, welding, brazing, or other methods (that is, lead-
sweating of nylon~coated wirea) In such a manner as to provide adequate electrical connection and
mechanical strength., Where soft solder 18 used to provide the electrical connection, lead wires
shall be anchored mechanically.

3.4.% Paint color. When a palat flnish is specified (see 3.1), the color of the paint shall be
\ight -gray, semlgloss as specified In FED-STD-505. Unless otherwise specified in the contract
or order, {see 6.3) the manulacturer shall omit palint {rom the mounting area surface.

3.4.6 Case material. Unless otherwise specified (see J. 1), cases may be either of a metalllc
or nonmetallic material.

3.4.7 Core mounting. When apecified {see 3.1), the core shall be grounded to the case and shall
be electrically ncceaa[lﬁe.

3.4.8 Petting, fllltng, or encapsulating material. The amount and coverage of potting, filling,
or encapsalating maierhgxl used sEaPII be essentlally the same for all units of specific design.
Potting, [llling, or encapsulating material shall not flow from the case of the transformer during
any of the applicable tests.

3.5 Scnlderahlll!?. When transformers are tested as specified in 4.7.2, they shall meet the
applticable criteria for terminal evaluation In the test method.

3.6 Resistance to solvents. When transformers are tested as specified in 4.7.3 there shall be

no evidence of mechanlcal damage and the markings shall rematn legible. The paint or exterior
finish shall not soften, peel or show other signs of deterioration.

3.7 Reliability conditioning (burn-in) (when specified {see 3.1)). When transformers are tested
as specilfed In I.:LI. there sgiﬂ Be no evidence of physical and mechanical damage, and meet the

requirements of the specified electrical tests (see 3.1).

3.8 Resistance to soldering heat. When transformers are tested as specified In 4.7.5, there
shall bé no soltening of the Insulation or loosening of the windings or terminals.

3.9 Terminal strength., When transformers are tested as specified In 4.7.6to 4.7.6.3 (n-
clusive, there shall be no evidence of loosening, rupturing, or other mechanical damage. Bends
shall not be consldered as damage unless surface cracking is evident. Except for flexible leads,
there shall be no rotation of the terminais. FRotation of the external portion of the metalllc po
of a "hook" type terminal exceeding 10 degrees shall not consititute a fallure.

3.10 Seal (sc2 4.7.70.

3.10.1 Liquid-filled units. When transformers are tested as specified In 4.7.7.1, there shali
be no evidence of [{quld leakage.

3.10.2 All other units. When transformers are tested as specified in 4.7,7.2, there shall be
no continuous fTow of air bubbles or leakage of compound from the body of the transformer.

3.1l Dislecirlc withstanding voltage. When transformers are tested a8 specified in 4.7.8,

1 tr! 5
there shill be no arclng, Ilashover, breakdowm of insulation, or other evidence of damage.

tanding voltase

3.12 Induced voltage. When transformers are tested as speclfied in 4.7.9, there shall be
ng evidence of conlinuous arcing or breakdown of insulation: nor shall there be any abrupt

changes in the input current or Q, as appllcable.

1
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3.13 Winding continulty. When transformers are tested as specified in 4.7.10, all windings
shall be electrically continuous. .

3.14.Insulation resistance. When transformers are tested as specified {n 4.7.11, the minimum
insulatton resistance shall be one of the following values, as specified in the applicable table of
tests:

a. 10,000 megohms.
b. 1, 000 megohms.

3.15 Electrical characteristics (including waveform parameters) (as specified). When trans-
formers are tested as specified in 4.7.12 the applicable electrical characteristics {including
waveform parameters, as defined in 6.9) shall be as specified (see 3.1).

3.18 Temperature rise. When transformers are tested as specified {n 4. 7.13, the temperature
rise of any winding above the specified maximum ambient temperature (see 3.1) shall not exceed
the value specitied (see 3.1), and there shall be no evidence of physical damage.

3.17 Life. When transformers are tested as specified in 4.7.14, there shall be no evidence of
physical or electrical damage as indlcated by an open circult (a break in the continuity of any
electrical circult within the transformer tested) or short clrcuit oceurring within the transformer
(such a8 shorted turns or faulty {nsulation between layers, between turns, between windings,
between windings and case or core, or between windings and shield). In addition, transformers
shall meet the following requirements:

Insulation resistance - = = = = =~ = Shall be as specified in 3.14.
Dielectric withstanding voltage

(at atmospheric pressure) - - - Shall be as specified {n 3,11.
Induced voltage - = - = = = « =« - = Shall be as specified in 3.12. .

The electrical characteristics shall rematin within the tolerance or llmits specified (see 3. 1).

3.18 Salt spray (corrosion) (when specified, see 3.1}, When transformers are tested as
specified in 4.7.15, there shall be no evidence of corrosion as exhibited by any visible degradation
of the surfaces that can be attributed to flaking, pitting, blistering, or otherwise loosened protective
coating or metal surface.

3.19 Vibration. When transformers are tested as specified in 4.7.186, there shall be no leakage
of illing materlal and no evidence of other physical damage such as cracks or bursting or bulging
of the case.

3.20 Shock. When transformers are tested as specified in 4.7.17, there shall be no leakage of
filling material; and no evidence of other physical damage such as ¢racks, bursting or bulging of the
case, or corrosion affecting the mechanteal or electrical operatlon.

3.21 Thermal shock. When transformers are tested as specified in 4.7.18, there shall be no
leakage of Mlling materlal; and no evidence of other physical damage such as cracks, bursting or
bulging of the case, or corroaion affecting the mechanical or electrical operation.

3.22 Immersion. When transformers are tested as specified in 4.7.19, there shall be no -
leakage of Tilling material; and no evidence of other physical damage such as cracks, bursting or
bulging of the case, or corrosion affecting the mechanical or electrical operation.

3.23 Molsture resistance. When transformers are tested as specified in 4.7.20, there shall
be no leakage of filling material; and no evidence of other physical damage such as cracks,
bursting or bulging of the case, or corrosion affecting the mechanical or electrical operation.
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3.24 Overlpad. When transformers are tested as specified In 4.7.21, there shall be 1o
leakage of HITing material; and no evidence of other physical damage such as cracks or bursting
or bulging of the case.

3.25 Visual and mechanlcal examination (post test). When transformers are examined as
specified’In 4. 7. 1. 1.1, not more than10 percent of the surface shall have peeling, flaking, chipping,
cracking, crazing, or other impairment of the protective coating. There shall be no leakage of the
filling material, no evidence of other physicnl damage, such as cracks, bursting, or bulging of the
case or corrosion affecting the mechanical or electrical operation of the units.

3.28 Flammability. When transformers are tested as specified in 4.7.22 there shall be no
evidence of violent burning which results in an explosive-type fire, and the coating material used
on the transformers shall be self extinguishing. A transformer shall not be considered to have
failed. In the event that it i{s consumed by the applied flame, unless dripping of flaming matertial
or an explosive-type flame has occurred. A transformer shall be conaidered to have failed only if
an explosion or dripping of flaming material occurs, an explosive-type flame i3 produced, or U
visible burning continues beyond the allowable duration of J minutes after removal of the applied
flame. Material will be considered self-extinguishing U the following conditlons are met:

a. The duration of visible flame does not exceed 3 minutes after removal of the applied
flame.

b. There 15 nno explosion, nor any violent burning which results in an explosive-type flame.

¢. There is no dripping of fiaming materiai from the transiormer under test.

3.27 Fungus. All external materials shall be nonnutrient to fungus growth or shall be suitably
treated to retard fungus growth., The manuwfacturer shall certify that all external materials are
fungus resistant {see 4.7.23) or shall perform the test speclified in 4.7.23. There shall be no
evidence of fungus growth on the external surfaces.

3.28 Marking. Transformers shall be marked with the military part number, manufacturer’'s
part number, code symbel, terminal tdentification, date code and lot symbol in accordance with
method 1 of MIL-STD-1285. The marking may be applied to more than one side of the case {f the
required marking necesaltates more Spnce than is available on the one side. Where the surface

areas are [nsufflclent for all of the r r:quu red information, 35 many as possible of the mar k!-us:

shall be applied using the order of priority as listed above. Markings shall remain legible after all
tests. Any markings of a classified nature shall not be Included.

3.28.1 Terminal tdentification. Unless otherwise specified (see 3.1), terminais shall be
tdentified by appropriate numbers. Where space does not permit numbering. color toding in ac-
cordance with table V shall be used.

TABLE V. Terminal color code.

Black - - - - - - 0| Green - - -- -~ -]
Brown- -« = « - - 1 Blup » =« = = = -§
Red = = == = - - 2| Vielet « « - - - -7
Orange -----3 | Grey------- 8
Yellow=- - = = - « 4 White - « - - - -9

3.29 Workmanshlp. Workmanship sh=ll be In accordance with MiL-STD-454, requirement 9.
4. QUALITY ASSURANCE PROVISIONS

4,1 Responsibility for lnspectton. Unless otherwise specified in the contract or purchase order,
the contraetor is responsibile lor the performance of all inspection requirements as specified herein,
Except as otherwise specified in the contract or order, the contractor may use his own or any
other facilities suitable for the performance of the inspection requirements specified herein, unless
disapproved by the Government. The Government reserves the right to perform any of the inspec-
tions set forth in the specification where such (nspections are deemed necessary to assure supplles
and services conform to prescribed requirements.
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4.1.1 Test equipment and inspection facilities. Test and measuring equipment and inspection ~r’
facilities of sufficient accuracy, quality and quantity to permit performance of the required
inspectton shall be established and maintained by the contractor. The establishment and maintenance
of a callbration system to control the accuracy of the measuring and test equipment shall be in

accordance with MIL-C-45662.

4.2 Claasification of {nspections. The Inspections specified hereln are classified as follows: -

a. Materials inspection (see 4.3).
b. Quallfication inspectton (see 4.5).
c. Quallty conformance inspection (see 4.6).

Matariala Inspection. Materials inspection shall consiat of cert
ma

(ying data that the materials llsted in table VI, used in fabricating the tranaforme
accordance with the applicable referenced specifications or requirements prior to
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TABLE VI. Materials inspection.

Reguirement Applicable
Materials paragraph specification
Insulating materlal:
Laminated phenoliec » = = = = = - { 3.3.4.1 MIL-P-997, L-P-513,
MIL-P-15037, MIL-P-15047
Molded phenolic or melamine - | 3.3.4.2 MIL-M-14
Ceramic (external use)- - - - -| 3.3.4.3 MIL-I-10
Solder and soldering flux- - - - -4 3.3.5 MIL-F-14258, QQ-5-571
Wire:
Magnet wire - « = = = == = = = = 4 3.3.6.1 J-W-11177 il

4.4 Inspection conditions. Unless otherwise specified herein, all inspections shall be per-
formed Tn accordance with the test conditions specified in the "GENERAL REQUIREMENTS"
of MIL-STD-202.

4 4 1 Mnaok
. A ST

b 0
ahall be within +2 percent of the nom

4.4.2 Test voltage. For dlelectric-withstanding-valtage tests, the peak of the test voltage
applied shall not exceed by more than 5 percent the peak of the pure sine voltage. ’

4.5 Qualification inspection. Qualification inspection shail be performed at a laboratory
acceptable to the Government (see 6.2) on sample units produced with equipment and procedures
normally used in production.

4.5.1 Qualification of transformers based on complete testing.

4.5.1.1 Sample size. The number of sample units comgrising a sample of tranaformers to be
submitted for quaE.H?Icatlon inspection shall be as specified in the appendix to this apecification.

4.5.1.2 Inspection routine. The sample shall be subjected to the qualification inapection
speclfied in table VII in the order shown and as specified {n the appendix to this specification.

4.5.1.3 Fallure. One or mare failures shall be cause for refusal to grant qualification
approval.
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Examination or test Grades Requirement Method
‘ paragraph paragraph
4 151 8
Group I (3 sample units)

Solderabllily 3/ -~----~~=--~==«=-= X |x|x|x 3.5 lq4.7.2

Resistance to solvents
(3 mmples) 1/=~=-=-=~=--==-=-- -- X X 3.6 4.17.3

Group I {all sample units) !
aemmmy——ugrﬂ—tn—rﬁp_‘_m':on onlng (when speclled) - - - [X |X X 3.7 Y4.7.4

Visuai and mechanical examination !
{external)s - = - = -« * = s = === o cam - X {x Ix}Xx |31 33103.3.51ncl,]4.7.1.1

3.3.7, 3.41t03.4.2.3
inel, 3.4.5t0 3.4.7
inel, 3.28 to 3.29 incl.

Resistance to soldering heat 2/~ = - ~ = - = - - X (XXX s 4.7.5

Terminal strength- « - = - = = « « .- X |x|x|x 3.9 4.7.8

Sl e » = - m e e s s e cee==e X X |X] X 3.10 4.7.7

Dielectric withstanding voltage
(at atmospheric pressure}- - « = = » = « = ~ X1XxX}X!X an 4.7.8.1

Dielectric withstanding voltage
(at reduced barometric pressure)

{when applicoble}e - = = - c e e s s c =0 v ™ X| X 3.1 4.7.8.2
Induced voltages = = = = = == = = === = = < Ix{x{x{x 312 3.7.9
Winding continulty <« = « « = = = = = = = = - -~ X|X|X]| X 3.13 4.7.10
Insulation resistance - « ~ = =« = v = = = = = =« X- X 3.14(a) 4.7.11
Insulation resistance - - = =~ = ~ = = = = = = -« X X 3. 14(b) 4.7.11
Electrical characteristics

{including waveform parameters) - - - - - - XIX|X]| X 3. 15 4.7.12
Temperature rise (2 sampleg)- - « = - = - - - XI|X|X]| X 3.16 4.7.13

Group M1 (2 sample units)

Lifgs # = = = c o s e m e = e n = v o= oea=- - | X |X]X] X .17 4.7.14
Induced voliage= - = = = == = = = = = = = = - XXX X 3.12 4.7.9
Winding contlnuity « = « = « =~ = = = = = = = - X|X|X}| X 3.12 4.7.10
Insulation resistance- = = = = =« =~ = = = = = X X 3. 14(a) 4.7.11
Insulation resistances - - = = - - --ae=a X X 3.14(0) 4.7.11
Dielectric withstanding voltage

{reduced voltage)- - - « - = - - ~e-e=- X|X[X]| X 3. 4.7.8.4

Electrical characteristics

(including waveform parameters)- - - - - - Xlx X 3.15 4,7.12
Visual and mechanical inspection
{external)e = - = = = = == =+ = = “m .= = X I xt x| x|3.1, 3.3t0 3.3.5 tncl,| 4.7.1.1
3.3.7, 3.4t0 3.4.2.3
incl, 3.4.41023.4.7
cl, 3.28 to 3,29 fncl]
Group IV (6 sample units)

Salt spray (when specllied)= = = = = = = » = =~ - X[ X1 X| X 3.18 4.7.15

Vibration {low frequency)- - = = = = = = = = - = XX 3. 19 4.7.16.1

Vibration (high frequency)- = = « = = =« = = = = = X} X 3.19 4.7.16.2

Shock 2/= o == = e m e s can e == e X[ X{| X[ X 3.20 4.7.17
Winding continufty ~= = = « =« =~ = - =~ - ix1 x| x| x 3.13 4.7.1G
Induced voltage~ =~ = - = «~ e = e o~ o = o~ ™ <X | X| X| X 3.12 4.1.9
Dielectric withstanding voltage

(reduced voltage)- == = == =« = - - === 41X XI| XI X 3.11 4.7.8.4

Thermal BhoCK~ = =« = = = = = = =« v = = = = = ~-lX{ X| X] X .21 4.7.18

Wwinding continulty- - » = = = = = = = = - - - X] X] X] X 3.13 4.7.10
15
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TABLE VII. Quallfication inspection - Continued,

Examination or test Grades Requirement Method
4 |§ 18 (17 paragraph paragraph
Group IV (8 sample units) -Continued.

Immersion=« =e=======s========1 X1 X ; X1 X 3.22 4.7.19
Moisture resistance- = =~ = =~ = = = = = v = ~-X|X[X{ X 3.23 4.7.20
Induced voltege='- = = = = = = = = = = = = = == X X 3.12 4.7.9

Winding continuity « - == = = = - = = = = - X X 3.13 4,.7.10
Insulation resistAnce = = = ~ = = - = = - = - -l X X 3. 14{a} 4.7.11
Dielectric withstanding voltage

{reduced voltage)= = == - == = = - = === X X 3. 4,7.8.4

Overlogd~ = =« = =« ==~ = =~ == v ===~ -~ - X X 3.24 4.7.21
Induced voltage= = - = = « v = = = = -= = X X 3.12 4.7.9

Winding contlnuity « = = « = = =« = = = = - X X 3.13 4.7.10
Insulation resistance - « = ~'= ¢ = = = = = = = X X 3.14() 4.7.11
Dielectric withstanding voltage

(reduced voltage)- = = = = == = == r = = - X X 3.1 4.7.8.4

Visual and mechanical examlnation
(external) (post tet)= = = = = = = = == = == X| X X 3.25 4,.7.1.1.1
Electrical characteristica
{including waveform parameters) = = -~ - - ~ X| X| X! X 3.15 4.7.12
Flammability (2 sample units)- = = = = - - - - X X 3.28 4.7.22
Visual and mechanical examination
{internal) (3 sample units)- - - = = == - - - x| x| x| x[3.3t03.3.4.31incl. | 4.7.1.2
3.4.4, 3.4.7, 3.4.8
and 3.29.
Group V
Fungus 3/--~--=-=--s-«==="-~ - xf x| x| x 3.27 4.7.23

1/ Printed circuit type transformers only or when specified (see 3.1

B/ Solderable type terminals only: If soldering iron method (4.7.2. 2} of the solderability test is

~ performed, the resistance to soldering heat test (4.7.5.2) need not be performed.

3/ Test shall not be performed if the manufacturer provides certification that all external materials

are fungus resistant.

4.5.2 Quallfication 1nsgection of transformers based on similarity. Qualification inspection
shall be perlormed only on those transformers wnich meet the requ ements of paragraph 20,2.1
1 pen

4.5.2 Samﬁle size. The number of sample units comprising a sample of transformers to be
submitted for qualification inspection shall be as specified in the appendix to this specification.

W
-

4.5.2.2 Inspection routine. Sample units shall be subjected to qualification inspection speci-
fied in table VIO, in the order shown.

4.5.2.3 Failure. One or more failures shall be cause for refusal to grant qualification approval.

4.5.3 Retention of qualification. To retain qualification, the contractor shall forward, at 6-
month Intervals, to the qualilying activity, a summary of the results of groups A and B tests,
indicating asa minimum the number of lots which passed and the number which failed, and a
summary of the results of group C tests, including the number and type of any part failures. The
summary shall include those tests performed during that 8-month period. If the summary of the
test results indicates nonconformance with specification requirements, action shall be taken to
remove the failing product from the qualified products list. Failure to submit the summary shall
result in loss of qualification for that product. In additlon to the periodlc submission of inspection
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data, the contractor shall immediately notlly the qualifying activity at any time during the 8-month
period that the inspection data indicates failure of the qualified product to meet the requirements
of this specification. In the event that no production occurred during the reporting period, 2 report
Indicating no production shall be submitted. However, an'item out of production for a period of
38 months must be requalified or it will be removed from the qualified producta 1ist.
TABLE Viii. Qualification inspection for transformers simiia
translormeras that have been qualified.

to

Examination or test Grades Requirement Method
4 |5 |67 paragraph paragvaph
Visual and mechanical examlnation (external)-)X | X [ X | X | 3.1, 3.3t03.3.5 | 4.7.1.1
inel, 3.3.7. 3.4
I to 3.4.2.3 inc), |
3.4.5t0 3.4.7 '
Inel, and 3.28 to
3.29 inel.
Dielectric withstanding voltage
(at atmospheric pressure}- - - - - = = - = - X X1X| X 3.1 4.7.8.1
Dielectric withstanding voltage (at reduced
barometric pressure) (when applicable} - - Xi X 311 4.7.8.2
Induced vollage~ = = + = = = =« = = - = > - o= X| XX | X 3.12 4.7.9
Insulation resistance- « = = = - = = =« = = =« X X 3.14 (a} 4.7.13
Insulation resistance- - = = « = =« = = = = = = - X X 3.14(0) 4.7.11
Electrical characteristics (inciuding waveformj
parametersg)- - = == = - -+ - -+ = =<~ - X| X1 X1 X 3.18 4.7.12
Temperature rige~ - « - «~ ==+ === -« =« X| X|X| X 3.18 4.7.13
Overlpad- ~ =« = = = = = = ==~ I X| X| Xl Xx 3.24 4.7.21
Dlelectric withstanding voltage
(reduced voltage} = = = ~ = = = = =~ =2« X| X]| X} X 3.1 4.7.8.4
Induced voltage- = « = == = = > - =~ ===~ Xt X[ X} X .12 4.7.9
Insulation resistance - == - « = =« = =« - X X 3.14 {2} 4.7.11
Insulation resistance - - - = = = « = = = = - X X 3.14 (v} 4,7.11
Winding contlnuity- - =« = = = == = - = - -« X X X1 X J.13 4.7.10
Visual and mechanical examination(external}-|X| X[ X| x| 3.1, 3.3t03.3.5 4.7.1.1
inel, 3.3.7, 3.4
to 3.4.2.3 incl,
3.4.510 3.4.7
incl, and 3.28 to
3.29 inci

4.8 Quality conformance inspection.

4.8.1 Inspection of product for delivery. Inspection of product for delivery shall consist of
groups A and B inspection.

4.6.1.1 Inspection lot. An inspection lot shall consist of all transformers which arpgimilar as
defined in 20, l.': T, produced under essentially the same conditions, and offered for Inspection at

ane time.

4.6.1.2.1 Samg.H.nE plan. U, during the 100-percent Inspection of subgroup 1, screening
requires that over 5 percent of the transformers be discarded, the lot shall be rejected. Statlsti-
cal sampling and inspection for subgroup [ shall be in accordance with MIL-5TD-105 for general
inspection level II. The acceptable quality levels {AQL) shall be as specified In table X, Major
and mtnor defects shall be as deflned In MIL-STD-105.
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4.6.1.2.2 Rejected lots. If an inspectlon lot 1a rejected the contractor may rework it to
correct the defects, or screen out the defective units, and resubmit for reinspection. Resubmitted
Iots shall be mspected using tightened inspection. Such lots shall be separate from new lots, and

shall be clearly identified as reinspected lots.
TABLE IX. Group A inspection,

) AQL (percent
Requirement Method defactive)
Examination or test paragraph -paragraph | Major Minor
Subgroup I
Reliability conditionlng (burn in)
(when specified) - = = = ~ = == = - - = .7 4.7.4 100% inspection
Subgroup II
Visual and mecﬁlarﬂcaf examination
{external) = = = = = = = = = ¢ 2 o o=~ 3.1, 3.3t03.3.5 4, 7.1, 1 1.0 4,0
incl, 3.3.7, 3.4
to 3. 4. 2.3 Incl,
3,4.5t03.4.7
incl, and 3.26 to
3.29 inc}
Seal -~ -~ ~cca - o=~ 3.10 4.7.7 1.0 -
Dielectric withstanding voltage .
(at atmospheric pressure) - - - - - - - 3.11 4.7.8.1
Dielectric withstanding voltage (at reduced
barometric pressure) {vhen applicable) /] 3.11 4,7.8.2 [\L.0 e
Induced voltage = = « = = = = = = = =« = = = 3.12 4.7.9
Insulation resistance < 2 i eeeaaeaa 3.14 {a) 4.7.11
Insulation resistance 3/ - = = - = = < - - 3.14 () 4.7.11 ¢ J

1/ Grades 8 and 7 only.
¥/ Grades 4 and 6 only.
3/ Grades 5 and 7 only.

4.6.1.3 Group B inspection. Group B inspection shall consist of the test specified in table X and
shall be performed on sample units that have been subjected to and have passed the group A
inspection unless it is more practical to select a separate sample from the lot for group B inspection.

4.8 1 Samnline nlan The samnline nlan shall be in aceordance with MIT.-STD-105 for

Eu M l' U. - ol S B L LF L k& Y] A% wFlAAL A MLE A aaa
special inspection Eevei 53 Unless otherwise specified herein, normal inspection shall be used at
the start of the contract. The sample size shall be hased on the inspection lot size from which
the sample was selected for group A inspection. The AQL shall be 4.0 percent defective.

TABLE X. Group B inspection.

Requirement Method
Test paragraph paragraph

Electrical characteristics {including waveform
parameters) (as applicable)- = = = = - + = = = = = o 3.1

(1]}
-9
-2
[
[ M)

4.6.1.3.2 Rejected lots. I an inspection lot is rejected, the contractor may rework it to
correct the defects, or screen out the defective units, and resubmit for reinspection. Resubmitted
lots shall be inspected using tightened inspection. Such lots shall be separate from new lots, and
shall be clearly identified as reinspected lots.
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4.6.1.3.3 Disposition of sample units. Szmple units which have passed all the growp
{nppection shall ée %eliver'na on ?Ee contract or order, {f the lot is accepted. .

4.6.2 Periodic check test. Perlodic check test shall consist of group C. Except where the
reoults of these toots sShow noncompliance with the applicable requirements (see 4.7.2.1.4),

deltvory of products which have passed groups A and B shall not be delayed pending the results of
Group C inspection.

4.8.3.1 Group C inspection. Group C inspectlon shall cansist of the examinations and tests
specitied in able I5ﬂ. !EE %Ee order shown. Group C Inspection shall be made on sample units selected

from incpoction loto which have passed the groups A and B inapection.
TABLE XI. Group C inspection.

Examination or test Grades Requirement Method
4 | 5 16 |7 paragraph paragraph
Subgroup 1
Repistance to nolderlﬁg heat= = « = » = = -- K| XX |X 3.8 4.7.5
Terminal strength 3/ = = = = == = = = - - ~- XIX|IX |X 3.9 4.1.8
Temperaturo rise (1 samplo unit) -~ - - - - Xi{iX|x|x 3.18 4.7.13
. Vibration (low frequency) - - - - - - casee X X 3.19 4.7.168.1
i Vibration (high frequency) - =~ « = =~ = = = Xix 3.19 4.7.16.2 |
Shock« = e ===~ == va= e em s P( X|x |x 3.20 4.7.117
Winding contnuity - - = = = = =« = = - ~-=- Xl XXX 3. 4.7.10
Induced voitage- - = = « =« =« =2 == = =~ - X! X | X | X 3.12 4.7.9
Dislectric withstanding voltago
{reduced voltage) » - - -« ~====---= |X]| X | X 1 X 3.1 4.7.8.4
Thormal BROCK - = = =ac v - = v v = = =~ aa X | XX | X .21 4.7.18
Q Winding continuity = = « = - = = = - =« - - X! x{x!x 3,13 4.7.10
Immerslon- - = - == a2 n e -ae-==--- XXX 1X 3.22 £.7.19
Molsture resistance = = = = = = =« == = =« X| XX | X 3.2 4.7.20
Induced voltagoe -~ = = = = =« = = = = = -« X X 3.12 4.7.9
Winding continuity - =« = = = = = = =« - - X X 3.13 4.7.10
Insulation resistances - -« < = = = « - - -~ X X 3.14 {(aj 4.7.11
Diclectric withatanding voltage
(reduced voltage) e == = =« < v o == w X X i 4.7.8.4
Overlood = ~ = =~ = - L -~ - X X 3.24 4.7.21
Induced voltage = = = » = -« = « = = = = = » X X 3.12 4.7.9
Winding contlnultys - + = = =« = = - = = < - X X 3.13 4.7.10
lagulation resistancyg - =« = = = = = = = = - X X 3.14 (b) 4.7.11
Diclectric withatanding voltage
freduced voltage) - = = = ==+ ===~ - X X 5.1 4.7.8.4
Vicua! and mechanical examination
(extornal) (post test) = « = =~ =« = = = - - - X| X| X | X 3.23 4.7.1.1.1
FumTuabllily @ samplowmita} == - - - - = - X X 3.28 4.7.22
+ ¥isual 2nd mechanical examination
(internal) (3 sample unitg)- = = « = - - «e=!X] X X]1X] 3.3t03.3.4.3 tac), 4.7.1.2
3.4.4, 3.4.7, 3.4.8
and 3,29
w 2
AT R .- --=|X] X| X | X 3.17 4.7.14
Induced voitage= ~ = « - =« = = = = =« = - -=--]X| X| X | X 3.12 4.7.9
Winding contiouity = = « = == == = - == - = x| x| x| x 3.13 4.7.10
Insulation resistance~ = = = ¢« = = = = = o = 4X X 3.14 (a) 4.7.11
Inguiation resistance- - = = = = = =« = = « = X X 3.14 (b) 4.7.11
Diclectric withstanding voliage
(reduced voltage)~ -~ - = = « = = = = = = = o X| X1 X Xx an 4.7.8.4

See notes at end of table.

&)
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TABLE XI. Group C inspection - Continued.

Examination or test Grades Requlromaent Mathod
) 4] 5 | 8 paragraph paragraph
Subgroup 2 - Contlnued.
Visual and mec'ﬁanical examination
{external) X XXX (8.1, 3.31t03.3,¢8 4.7.1.1
{nel, 3.3.4, 3.4
to 3.4.2.8 incl,
3.4.6 to 3.4.17 lncl,
J3.28 to 3,20 incl
Subgroup 3
Solderability X| X X1 X 3.8 4.7.2
Resistance to solvents 2/ X| X|x (X 3.6 4.7.3

1/ Once a particular type of terminal has been subjected to the terminal-strength test, other

= transformers contalning that terminal type need not be subjected to this test for the remainder
of the 3-month pericd from which that terminal type was selected.

2/ Printed clrcuit type transformers only.

%/ Solderabls type terminala only. (Once a particular type of terminal has been subjected to the

=  solderability test, other transformers containing that terminal type need not be subjected to

the for the remainder of the 6-month period from which that terminal type was selected.)

4.6.2.1.1 Sampling plan.

4.6.2.1.1.1 Subgroup 1. Every 3 manths, 6 sample units of each grade ahall be sublected to
the tests in subgroup 1 Tn the order shown, If, during a 3 month period, qualification testing has
been successfully completed on transformers of the same grade, same or lower elass, and
similar construction and materials (see 20.2.1), the test data may be submiited in leu of subgrou
1 testing for that 3 month periced.

o

4.6.2.1.1.2 Subgroup 2. Every 6 months, 2 sample units of each grade shall be subjected to
the tests in subgroup 2 E the order shown. I, during a 6 month perioed, qualification testing has

been successtully completed on transformers of the same grade, same or lower ciass, same lile

expectancy, and similar construction and materials (see 20.2.1), the test data may be submitted |
in lieu of subgroup 2 testing for that 6 month period.

4.6.2.1.1.3 Subgroup 2. Two sample units of each terminal type shall be selected during each
8-month period. Terminal types for the purpose of the solderability test shall be defined as
terminals !n which the following factors are identical: construction, material, and temper and
plating. U, during a particular 68-month period, qualification has been recelved on transformers
which conform to the above factors, the solderability test need not be performed during that 6-month

period. Three sample units are required for resistance to solvents test.

4.6.2.1.2 Fallures. If one or more sample units fail to pass group C inspection, the sample
shall be considered to have failed,

4.8.2.1.3 Disposition of sample units. Sample units which have been subjected to group C
inspection shall not be delivered on the contract or purchase order.

4.6.2.1.4 Noncompliance. If a sample fails to pass group C inspection, the manufacturer
shall notify the qualldying activity and the cognizant inspection activity of such fallure and take
corrective action on the materials or processes, or both, as warranted, and on all units of
product which can be corrected and which were manufactured under essentiaily the same materials
and processes, and which are considered subject to the same fallure. Acceptance and shipment

of the product shall ba discontinued until corrective action, acceptable to the qualifying activity

has been taken. After the corrective action has been taken, group C inspection shall be repeated
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on additional sample units {all inspection, or the inspection which the original sample failed, at the
option of the qualifying activity). Groups A and B inspection may be reinstituted; however, final ac-
ceptance and shipment shall be withheld until the group C inspection has shown that the corrective
action was successful. [n the event of failure after reinspection, information concerning the failure
shall be furnished to the cognizant inspection activity and the quallfying activity.

4.6.3 Inspection of packaging. Except when commercial packaging 1s specified, the sampling

¥
and Inspection of the preservation and interlor package marking shall be in accordance
with the groups A and B quality conformance inspection requirements of MIL-P-116. The sampling
and inspection of the packing and marking for shipment and storage shall be in accordance with
the quality assurance provisions of the applicable contalner specification and the marking require-
ments of MIL-STD-129. The inspectlon of commercial packaging ahall be as specified in the
contract or purchase order (see §.1).

4.7 Methods of examination and test.

4.17.1 Visual and mechanical examination.

4.7.1.1 External. Trans{ormers shall be examined to verify that the materlals, external
design and construction, physical dimensions, weight, marking, and workmanship are {n nccordance
with the applicable requirements (see 3.1, 3,3 to 3.3.5 inclusive, 3.3.4, 3.4 to 3.4.2.3 inclusive,
3.4.5to 3.4.7 inclusive, and 3.28 to 3.29 inclusive.

4.7.1.1.1 Post-test. Transformers shall be examined to verlfy that the protective coating,
filling material, and case construction are In accordance with the applicable requirements (see 3.23).

4.7.1.2 Internal. Transformers shall be disassembled and examined to verify that the materfals
Internal lead wires, internal mounting, impregnating, potting, and workmanship are in accordance
with the applicable requirements (see 3.1, 3,3 to 3.3.4.3 inclusive, 3.4.4, 3.4.7 and 3.4.8, and

3.29).

4.7.2 Solderabill;x {see 3.5). Transformers shall be tested in accordance with 4.7.2.1 or
4.7.2.2, as applicabdle. e method in 4.7.2.1 I8 preferred and shall be specified whenever
practicable, otherwise the method in 4.7.2.2 shall be used.

4.7.2.1 Solder bath method, Transformers shall be tested in nccordance with method 208 of
MIL-STD-202. The lollowing details shall apply:

a. Special preparation of specimen - Sample units shall not have been soldered during any of
the previous tests.

b. Number of terminitions of each
terminal.

part to be tested

4.7.2.2 Soldering iron method. The test shall be performed on solder terminations, attached
to the transformer. The solder shall conform to type S. compositlon Sn60, of QQ-S-371. The
Nux shall conform to type A or W as applicable of MIL-F-14258. The temperature of the bit shall
be 300" - 350° C. The iron and solder shall be applied to the termination for 10 seconds. The
solder shall be applled for the first 2 seconds, Tinning, as evidenced by the free flowing of the
solder with proper wetting of the termination, shall be completed within the first two seconds. The
transformer or inductor under test shall remaln under standard atmospheric condittans for recovery
for 15 minutes, before final measurements are made. .

a. Special preparation of specimen - The surface shall be smooth and properly tinned and
the solder terminations shall not have been soldered during any previous test.

b. Number of terminations - In accordance with 4.7.2.1.

¢. Examinations of terminations - In accordance with method 208 of MIL-STD-202,

d. Soldering irons - The soldering lron shall have ane of the following bit sizes:

1. 0.3 tnch diameter, 1.25 inch exposed length reduced to a wedge shape, over a
length of approximately 0.4 Inch.
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2. 0,125 inch diameter, 0.5 inch exposed length, reduced to a wedge shape, over a
length of approximately 0.2 inch.

e. Point of application of soldering iron - 1/4 inch from the nearest insulating material or
to one-hal! the exposed length of the terminal, whtchever point i3 closer to the
insulating material.

4.7.3 Resistance to solvents (see 3.6). Transformers shall be tested in accordance with

method 215 of MIL-5TD-202. The lollowing details shall apply:

The marked portion of the transformer shall be brushed.
The number of sample units shall be as specified in table VII.

Transformers and inductors shall be examined for mechanical damage.

O o P

4.7.4 Reliability conditioning (burn-in} {when specified} (see 3.7 and 3.1}). Transformers shall
be tested a 82" C for 10 hours with no excitation. The units shall be removed from the cold
chamber and held at room ambient temperature for 4 hours. The units shall then placed in an
85° C oven, and energized at rated voltage and working voltage between windings for 20 hours.

The units shall be deenergized and the oven shut off for 4 hours. Repeat for additional 20 hours,
energized. The units shail then be removed from the oven and subjected to the applicable electrical
tests (see 3.1).

4.7.5 Resistance to soldering heat (see 3.8). Transformers shall be tested in accordance with
4.7.5.10or 4.7.5.2, as applicable. The method in 4.7.5.1 is preferred and specified whenever
practicable, otherwise the method in 4.7.5.2 shall be used.

4.7.5.1 Solder bath method. Transformers shall be tested {n accordance with method 210 of
MIL-5TD-20Z. The following details shall apply:

a. Special preparation of specimen - Sample units shall not have been soldered during any -
of the previous tests. \/.
b. Depth of immersion in the molten solder - To a point 1/4 inch from the nearest
sulating material or to one-half the exposed length of the terminal, whichever
point is cleser to the insulating material. +1/2
¢. Test condition - A (350 = 10° C; immersion, 3 _p  seconds).
d. Examination after test - The transformers and inductors shall be visually examined
_and there shall be no seepage of the impregnant, loosening of the terminals or
" other mechanical damage. The windings of transformers or inductors shall be
checked for continuity.

4.7.5.2 Solderin% iron method. The test shall be performed on all solder terminations,
attached to the transformer. The solder shall conform to type S, composition of Sn60 of

QQ-5-571. The flux shall conform to type A or W as applicable of MIL-F-14238. The temperature
of the bit shall be 300" - 350® C. The iron and solder shall be applied to the termination for 10
saconds. The solder shall be applied for the first 2 seconds. Tinning, as evidenced by the free
ﬂowlng of the solder with proper wetting of the termination, shall be completed within the first 2
seconda. The transformer or inductor under test shall remaln under standard atmospheric conditions
for recovery for 15 minutes, before final measurements are made.

a. Special preparation of specimen - The surface shall be smooth and properly tinned and
the solder terminations shall not have been soldered during any previous test.

b. Examinations after test - In accordance with 4.7.5.1.

c. Soldering lrons - The soldering iron shall have one of the following bit sizes:

1. 0.3 inch diameter, 1.23 inch exposed length reduced to a wedge shape, over a
length of approximately 0.4 inch.

2. 0.125 inch diameter, 0.5 inch exposed length reduced to a wedge shape, over a
length of approximately 0.2 inch.
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d. Polint of application of soldering tron - 1/4 inch from the nearest insulating material
or to one-half the exposed length of the terminal whichever point is closer to the
{nsulating material.

4.7.8 Terminal strength {see 3.9). Transformers shall be tested as specified in 4.7.6.1 to
4.7.6.3 inclusive, as applicable. Alier each test, the terminais shail be examined for loosening,
rupturing, and other mechanical damage. Unless otherwise specified, all terminals on each test
sample shall be subjected to the applicable tests, up to a maximum, of four identical terminals per

sample.

4.7.68.1 Pull,
4.7.68.1.1 Solid-wire lead terminals (other than printed circuit terminals). Transformers shall
be tested In accordance with method 217 of MIE-ETH-!UE. The lollowing detalls shall apply:

Test conditlon - A.

a
1 Y n. ——
5. Points of meoasurgment -

termination and sghall be iner 1}
{8 reached, and shall be held at the value for at

a.
23
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4.7.6.1.2 Solder terminals. Transformers shall be tested in accordance with method 211 of
MIL-STD-202.” The Jollowing detalils shall appiy:

a. Test conditlon -~ A.

b. Points of measurement - A force as specified {n table XJI shall be applled to each
terminal at the point where the lead from the external circuit connects to it. The
force shall be applied in any dlrection, including the weakest, and shall be increased
gradually to the specifled magnitude and shall be held at that value for at least 5 to

10 seconds.

TABLE XII. Puii.

Cross sectional area of electrode
at Its smallest point at which Force
tead from external clrcuit connects

Circular mils Pounds

32, 000 5.0

4.7.8.1.3 Printed-circuit and pin-type terminals (see 3.4.2.2). Transformers shall be Lested
for terminal sécureness in accorgance with method 211 of MIL-5TD-202. The following details
and exceptions shall apply:

a. Test condltion - A.
b. Applied force - Terminal secureness shall be tested by gradually applying a force of
2.5 pounds to each pin terminal in the direction of the axis of the terminal as shown

on figure 2.
—
— — —r—
FORCE
Sn—

FIGURE 2. Di:ec.tion of torce to be applied to each pin on unit.

»
[ %]}
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4.7.68.2 Twist or bend.

4,7.8.2.1 Solid-wire lead terminala {other than printed circuit terminals) (see 3.4.2.1).
Following the test specified In 4.7.4.1.1, transformers shall be tested in accordance with method
211 of MIL-STD-202. The following details and exceptions shall apply:

a. Test condition - D.

b. Application of torsion - The body of the part or the clamped terminal shall be rotated
through 360 degrees about the original axis of the bent terminal, in alternating
directions, for a total of five rotations, at the rate of approximately 3 seconds per
rotation.

than 15 degrees of the metal portion of the terminal in the terminai-pull test specified in 4.7.4.1
shall be tested in accordance with method 211 of MIL-STD-202. This test does not apply to terminals
which show permanent deformation, but are not designed to be bent 45 degrees. The following
details and exceptions shall apply:

4.7.8.2.2 Flat solder terminals. Any terminal that shows permanent deformation greater

a. Test condition - B.
b. Number of bending operations - Five times through an angle of 80 degrees (45 degrees
each side of center),

4.7.6.3 Torque.

4.7.6.3.1 Screw-thread terminals (see 3.4.2.4), Transformers shall be tested in accordance
with method 21T of MIL-S5TD-202, test condition E. .

4.7.6.3.2 All other terminals, All other terminals shall be subjected to the torque specified
in table XITI. "The torque shall be applied to the terminal at the point where the external lead wires
normally connect to It. The motion shall be applied clockwise and counterclockwise in a plane
perpendicular to the axis of the terminal. The equivalent diameter is equal to two times the \J.
distance from terminal center to point of wire connection after maximum permanent deflection due
to the pull teat. The equivalent diameter for "hook" type terminals, is the diameter of the wire
from which the terminal is formed.

TABLE XIII. Torque.

Equivalent diameter Torque L
Inch QOunce-inches
€1/B--cc~----
>1/8to 3/16incl - - 18
>3/16 to 5/186 incl- - 40

4.7.8.4 Lead Integrity of dual-in-line transformer terminals. Dual-in-line transformer leads
shall be tested in accordance with method 2004 of MIL-STD-883,

4.7.7 Seal (see 3.10). Transformers shall be tested ln accordance with 4.7.7.10or 4.7.7.2,

\ a8 applicable. Any transformer which shows evidence of leakage may be given remedial treatment.
After completion of the treatment, the seal test shall be repeated as evidence that such remedial
treatment is adequate. All other units in the lot which have been given similar satisfactory re-
medial treatment shall be acceptable.

4.7.7.1 Liguid-filled units. Transformers shall be heated in an oven maintained at a tempera-
ture equal to or not mare than 5~ C greater than the sum of the specified maximum ambient
temperature and the allowable temperature rise {see 3.1) for not less than 3 hours for transformers
welghing 20 pounds or less, and for not less than & hours for transformers weighlng over 20

pounds,
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4.7.7.2 All other units. Tl":‘lﬁil’ﬁ?ﬁéfﬁ shall be immersed for 2 to 3 minutes in a bath of *
water (or other sultable liquid of no greater density or surface tension) matintained at a temperature
of 85° C. The temperature of the transformer shall not exceed 40° C at the time of immeralion.

-0°
{Or when speclﬂed see 3.1, the following alternate test may be used; the transformers shall be
immersed In a container of water containing approximately 1 percent wetting agent such as Aerosol
which shall then be placed in a vacuum chamber. The pressure shall be reduced to 3.4 inches of

mercury and maintained at this pressure for a period of at least 3 minutes).

4.7.8 Dielectric withstanding voltage (see 3.11), Transformers shall be tested in accordance
with 4.7.8.Tand £.7.5.2 (a8 applicable).

4.7.8.1 At atmospheric pressure. Transformers shall be tested {n rccordance with method
301 of MIL-STD-I0Z. :Tﬂe ioﬁow{ng details shall apply:

a. Magnitude of test voltage - As specified in tble XIV for transformer windings not

g'rnnndnd internally; however, where there i{s g high voltage center-tap winding

e miEaLS SRBSESY b R o w Eiw s e e W oA B Fii=p

and another adjncent winding operated ata de potermnl the peak voltage that
may be present between the windings should be considered in computing the test
voltages. Test voltages greater tHan 1,000 volts rms shall be applied gradually
at & rate not exceeding 500 volita rms per second.
b. Nature of potenual - Alternntlng current (ac)
¢. Duration of application of test voitage - Minimum of
inspectton.
d. Polnts of application of test voltage:
1. Winding to case or core - Between each winding and the case or core
with all windings not under test grounded to the case (if cased) or
to the normal mounting means (if uncased) and to the core {if -
acceasible).
2. Between windings - The voltage shall be applied between each winding and
each of the other windings with all windings not under test grounded to
the case {if cased) or to the normal mounting means (if uncased) and to
the core (If accessible). These tests need not be made if the winding-to -
case or -core test voltage of elther winding under consideration is equal
to, or greater than, the winding-to-winding test voltage. The method
used to perform the between-windings dielectric withstanding voltage test
shall consist of two sources of test voltage, so proportionated and phased,
that the winding-to-winding test voltages shall be according to table XIV.
One terminal of each source shall be grounded to the case (if cased), or to
the normal mounting means (if uncaged), and to the core {if accessible).

The test voltages nppued shall not exceed the test voltages required for
each of the windings to ground, and shall be applied 8o that the required
test voltage appears between the windings. Multiple-section windings
designed for operation only in series or parallel shall be considered as
2 single wtndlng In no case shall the test voltage applied between the
windings exceed the sum of the test voltages for each of these windings to the
the case {if cased), or to the normal mounting means {if uncased}, and to
the core (if nccessible).
e. The high voltage source shall have a volt-ampere capacity capable of supplying the
specified voltage across the dielectric while under test.
f. Examination during and after test - Transformers shall be examined for evidence of
arcing, flashover, breakdown of insulation, and damage.

B mmcmm ol Fmm mmicm il - - Y -T=0+]
< JECONUL 105 Yualily Luluviinanuy
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TABLE XIV.

Dielectric withstanding voltage at atmospheric pressure,

Working voltage 4

Rms test voltage (at 28 to 32
inches of mercury)

<50

>50 to 100 inclusive

>100 to 175 inclusive

>175 to 700 inclusive
2700

100
300
500
2.8 X working voltage
1,4 X working voltage, +1, 000

1/ The working voltage is defined as the maximum jinstantaneous

~ voltage stress that may appear under normal rated operation
across the insulation being considered. This insulation may be
between windings or between a winding and the case or core.

4.7.8.2 Barometric preassure (reduced) (when applicable). Transformers designed for
operation above 10, G000 Tee,i shall be tested as spec[ﬂgg In4.7.8.1 and in accordance with method

105 of MII.-STD- 202 The {ollowing details shall apply:

2. Test condition letter or altltude in feet Uf below 30, 000 feet - As specified (see 3.1),

b. Magnitude of test voitage - As specified in table XV. A greater potential may be used
at the option of the contractor.

c. Examination during and after test - Transformers shall be examined for evidence of
arcing, flashover, breakdown of insulation, and damage.

TABLE XV, Dielectric withstanding voltage at reduced
barometric pressure.

Working voltage 1/ Test voltage
Volts Volts, rms
>25 100 or 1.25 X working voltage,
- ) whichever is greater

1/ The working voltage is defined as the maximum (nstantaneocus

~  voltage stress that may appear under normal rated operation
across the insulation being considered. This insulation may
be between windings or between a winding and the case or core.

4.7.8.3 For speclal deaigns. Dielectric withstanding voltage tests shall be as specified (see
3.1).

4.7.8.4 At reduced voltage. Transformers shall be sub]ected to the dielectric withstanding
voltage tests specified In 4.7.8.1 and 4.7.8.2 (when applicable) except that test voltages shall be
BO percent of the values shown In tables XIV and XV, respectively, and shall be applled for a period

of 5 seconds, or 75 percent of the values shown in tables XIV and XV, respectively, applled for a
period of 1 minute, as specified.

4.7.9 Induced voltage {see 3.12). Transformers shall be subjected to the tests specified in
4.7.9.10r 4.7.9.4, as applicable. During this test, the transformers shall be examined for
evidence of continuous arcing, breakdown of Insulation, and abrupt changes in the input current.
Means shall be provided to indicate fluctuations of input current or changes in Q, as applicable.
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4.7.9.1 Metallic and nonmetallic core transformers. A test pulse voltage shall be applied for
1 minute to the lowest vollage winding at the specllied repetition rate (see 3. 1) sufficlent to induce
a voltage across any winding of twice the rated amplitude and between 25 and 50 percent of the rated
pulse duration. This test shall be performed in air and at load conditions equal to or less than
specified {see 3.1).

4.7.9.2 Nonmetallic core transformers. [f the transformer 15 to be used at more than one
load condition and pulse duration, It should be tested as specified In 4.7.9.1 with the smaller load
and the greater pulse duration, exceptthat the volt-microsecond value shall be as specified (see
3.1). The volt-microsecond product shall determine the maximum pulse voltage that may be used
without saturating the core when operating at a given pulge width.

4.7.10 Winding continuity (see 3.13). All windings of transformeras shall be tested for electrical
continuity by any suitable means.

l e B Son mommonemadom on o wms
‘. ‘ ll msulnucn re:n:uxnc EC J. l"l lnuuuurmeru 8hall o8 u::ueu n nccurdauu:c W‘lth

method 302 of MIL-5TD-202. The ? fowing details and exceptions shall apply:

a. Test condition - B for qualification Inspection, and de test potentials from 500 volts to
1, 000 volts for quality conformance inspection. For quality conformance inspectinon,
rejection shall be based on measurements made at 500 volts. For both qualification
and quality conformance lnspection, the test veltage shzll be 100 volts i the working
voltage is less than 173 volts.

b. Points of measurement:

1. Winding to case or core - The potentlai shall be applied between each
winding and the case or core (if core is normally grounded) with all
windings not under test grounded to the case (if cased) or to the normat

mountine meansg f" nnrnnM\ and ta ths cora {if aore 12 normally

mounting (U core 15 normally
grounded) iu accessihle)
2. Between windings - The potential shall be applied between each winding
and all other windings connected together.
The measurements may be made at any temperature above 20° C and at ambi Bt
room humidity, but rejections shall be based on measurements made at 25 * ;
and at a relative hum!dity not greater than 80 percent.
¢. Electrification time - One minute maximum.

4,.7.12 Electrical characteristics (including waveform parameters (see 3.15 and 3.1)). Waveform
parameters shall be measured as specified in 4§I 12.1 and 4.7.12.4 inclusive. Unless otherwise
specified (see 3.1), the network shown on flgure 3 shall be used to determine the parameters. For
parameters not listed, means of measurement shall be as specified {see 3.1).
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FIGURE 1. FIGURE 3. Network for tasting and delemining wavelorm paramelets.
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4.7.12.1 Pulse rise time. The method of measurement for the pulse rise time (see flgure 4)
shall be as follows:

a. Obtaln a callbrated (time and amplitude) picture of the waveform Including the puise,
Delineate the pulse by excluding those portions of the waveform determined to be

unwanted or nonpertinent.

. Draw the zero axis of the pulse.

Find the peak pulse amplitude.

Draw two lines parallel to the zero axis and spaced on each side of the zero axis by 90
percent, or other specified fraction (see 3.1), of the peak pulse amplitude and two
parallel lines spaced on each side of the zero axis by 10 percent, or other specified
Iraction (see 3.1), of the peak pulse amplitude. The tlme interval between the first
joint of Intersection of the pulse trace and either 10 percent line and the first point
of intersection of the pulse trace and either 90 percent line is the pulse rise time.

pog

EXCLUDED PORTION OF
THE PULSE \rnz WAVEFORM

-— E/ i ZERO ey ZERO
AXIS — AXIS AXIS

ZERC
|
|

*— PULSE RISE
TIME

|
— F PULSE RISE - PULSE RISE -
TIME TIME

FIGURE 4. Examples of pulse-rise-time determination. L

4.7.12.2 Pulse duration. The method of measurement for the pulse duration (see figure 5)
shall be as follows:

a. Obtain a calibrated (time and amplitude) picture of the waveform including the pulse.
Delineate the pulse by excluding those portions of the waveform determined to be
unwanted or nonpertinent.

Draw the zero axis of the pulse.

Find the peak pulse amplitude.

Draw two lines parallel to the zero axis spaced on e s e
percent, or other specified fraction (see 3.1), of the peak pulse am
tlme interval between the first and last points of interse
and either line {8 the pulse duration.

0o
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f ZERO ZERO +  ZERQ
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i l
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' OURATION ' OURATION DURATION

FIGURE 5. Examples of pulse-duration determination.
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4.7.12.3 Peak pulse amplitude. The method of measurement for the peak pulse amplitude {see
figure 6) shall be as [ollows:

a. Obtaln a calibrated (time and amplitude) picture of the waveform including the pulse.

Dellneate the pulse by excluding those portions of the waveform determined to be
unwanted or nonpertinent.

b. Draw the zero axis of the pulse.
¢. Find the maximum departure of the pulse trace from the zero axis (regardless of
polarity aign). This departure is the peak pulse amplitude.

EXCLUDED PORTION
OF THE WAVEFORM

~ PEAK PULSE
! A AMPLITUDE
]
PEAK PULSE e )
ZERO AMPLITUDE { ZERO 1 zero
axis | PEK Pl.JL.sE-J axIs AXIS

AMPLITUDE i

FIGURE 6. £xamples of peak-pulse anplitude determinalion.

4.7.12.4 Pulse decay time. The method of measurement for the pulse decay time (see figure
7) shall be as follows:

a. Obtain a calibrated (time and amplitude)} picture of the waveform including the pulse.

Delineate the pulse by excluding those portions of the waveform determined to be
unwanted or nonpertinent.

b. Draw the zero axis of the pulse.

¢. Find the peak pulse amplitude.

d. Drawtwo lines parallel to the zero axis spaced on each side of zero axis by 90 percent
or other specified fraction (see 3.1), of the peak pulse amplitude. and two parallel
lines spaced on each side of zero axis by 10 percent or other specified fraction (see
3.1), of the peak pulse amplltude. The time interval between the last point of
the tntersection of the pulse trace and either 90 percent line and the last point of
intersection of the pulse trace and either 10 percent line is the pulsz decav tima.

e { EXCLUDED PORTION
RE ' OF THE WAVEFORM
PULSE \

4 : ‘.

— 2ERO ZERO ZERO
: AXIS | axlS T aAxIS
PULSE DECAY TIME — ta— ==} [=-PULSE e - PULSE DECAY TiME
' DECAY TIME

FIGURE 7. Example of pulse-decay-time determination.

4.7.12.5 Volt-microsecond product (ET conatant) (see 8.9.14). The method of measurement
for the volt-microsecond product (sce figure 8) shall be as follows:
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a. Obtain a calibrated (time and ampli
Delineate the pulse by excluding
wanted or nonpertinent. ]

b. Draw the zero axis of the magnetizing current waveform.

c. Find the pulse duration measured at "ty where the resultant pulse exciting current
has increased to a certain value which is a specified percentage (see 3.1) above
the linearly extrapolated value of the linear ramp waveform. The amplitude of the
applied pulse voltage multiplied by pulse duration tg shall be the volt-microsecond

product,

ing current
g currant

~ am N
ose portions of the waveform determined to be un-

5

- -

FIGURE B. Method of determining volt-microsecond product.

d. The following detalls shall apply:

1. Magnetic preconditioning shall be performed on the transformer core
prior to making this test {e.g. placing the core flux in a demagnetized
state). Disaccommodation effects shall be considered in determining the
time after preconditioning that the measurement is made, especially in
the case of ferrite cores.

. 2. The measurement shall be made on a specified winding with all other
windings open ¢ircuited.

3. The droop of the applied voltage pulse shall be less than 2 percent.

4. The applied pulse voltage amplitude shall not exceed the test voltage
used in the dielectric withstanding voltage test.

5. The applied voltage pulses shall be unipolar or bipolar as appropriate
for the transformer application.

6. I the transformer application involves a direct current in any of the
windings, the measurement shall be made with rated direct-current

ampere-turns applied, through a suitable inductor to prevent pulse
loading effects. :
“
4.7.12.8 DC resistance (primary and secondary). The primary and secondary resistance of
the windings shall be measured at or corrected to 207 C.

4.7.12.7 Primary inductance. The primary inductance of the windings shall be measured at
the specified pulse amplitude and pulse repetition rate (see 3.1).

30
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4.7.12.8 Ratio of transformation {turns ratlo). The ratio of transformation of two windings
shall be determined by connecting the windings series aiding n the production of magnetic flux,
applying a sinusoidal voltage to the series configuration, and measuring the voitage ratio using a
calibrated potentiometer and null meter (see figure 8). The following details shall apply:

a. The test frequency shail be high enough s that the effect of any winding resistance
unbalance will be negligible.
b. The variable element used to obtain a null shall be a calibrated potentiometer.

FIGURE 9. Network for determining transformation ratfa.

o 4.7.12.9 Polarity. Winding polarity shall be determined by comparing the voltages or
impedances of Translormer windings when connected sertes alding and series opposing and shall
be determined during the test for ratio of transformation.

4.7.13 Temperature rise {see 3.18). Unless ctherwise specified (see J.1), the temperature
rise test shall be perlormed on Uranslermers rated at more than 0, B-watt average output, The
temperature rise of each winding shall be based on the change-in-resistance method and shall be
computed by the following formula:

R-r

AT = T

{t. 234.5) - (T - t)

Ahere: )
AT = temperature rise in degrees centigrade above specified maxlmum ambient
temperature (see 3.1). -
R » resistance of winding in chms at temperature (T + aT).
r = resistance of winding in ohms at temperature (t),
t = 8pecified Initial ambient temperature in degrees centigrade.
T » maximum amblent temperature in degrees centigrade (at time of power
shut-off). "T* shall not dUfer {rom "t" by more than 5" C.

The transformers shall be conditioned for at least B hours at temperature (i) in a location {ree fram
drafts before resistance {r) i3 measured. Rated voltage shall be applied to the primary with the
specified loads acroas the secondaries (see 3.1). Transformers shall be operated untif two consecu-
tive resistance readings on the highest resistance winding, taken 30 minutes apart, are the same.
The resistance measurements (R) shall be made as s00n as possible, but not more than 20 seconds
after shut-off of power. The tranaformers shatl then be examined for evidence of physical damage.

- )
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4.7.13.1 Test procedure. The transformers shall be supported centrally by means of two
low-thermal-conductivity cleats 3 inches in height in a test cabinet of low thermal capacity and
free of test area drafis and direct thermal radiation. The ¢abinet used shall provide a minimum
clearance of 8 inches between the sides and top of the trans{ormer under test and the internal planes
of the tesat cabinet. Any closure approved by the Government which gives equivalent performance
may be substituted for the above.

4.7.14 Life (see 3.17 and 3.1).

4.7.14,1 Transformers with life expectancy "X’ (see 1.2.1.4). Unless otherwlise specified
(see 3.1), transiormers shall be subjected to five Tife cycles a week for 12 weeks, Four of the
¢ycles each week shall consist of 20 hours at an oven temperature equal to the specified maximum
ambtent temperature (see 3.1) for the transformers under *-'st, and 4 hours at room ambient tem-
perature. The [ifth cycle of the week shall be &8 hours at ‘i.e specified maximum ambient temperatura
(see 3.1) for the transformers under test, and 4 hours at room ambient temperature. When the
transformers are subjected to the maximum ambient temperature, they shall be loaded with pulse
and dc voltages, as specifled in the electrical characteristics (see 4.7.12). After the test, the
transformers shall be examined for evidence of physical and electrical damage.

4.7.14.2 Transformers with life expectancy "Y" {see 1.2.1.4). Transformers shall be sub-
jected to the same procedure as described in 4.7.14.1 for life expectancy "X'' except that the
duration shall be a minimum of 6 weeks (1, 008 hours).

4.7.14.3 Transformers with life expectancy "Z" (see 1.2.1.4). Unless otherwise specified
{see 3.1), tranaformers shall be subjected to a [ile test consisting of a number of cycles, whereby
the total time that the transformers are subjected to an oven temperature will be equivalent to the
rated life of the transformer under test. Each cycle shall consist of 20 hours at an oven temperature
equal to the specified maximum ambient temperatire (see 3.1) and a minlmum of 4 hours at room
amblent temperature. When the transformers are subjected to the maximum ambient temperature \_/.
they shall be loaded with rated pulse and dc voltages as specified {n the electriecal characteristics
(see 4.7.12). After thetest, the transformers shall be examined for evidence of physical and
electrical damage.
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a. Test condition - B.

b. Salt solution concentration - § percent.

¢. Examination after exposure --Transformers shall be thoroughly washed. The
temperature shall not exceed 38" C. The transformers shall be placed in an oven
maintained at 50° .3° C for a period of 24 +4 hours. At the end of this period, the
transformers shall be removed from the oven and exammed for corrosion.

4.7.16 Vibration {see 3.19). Transformers shall be tested in accordance with 4.7.16.1 or
4.7.16.2 as applicable.

4.7.16.1 Vibration, low frequency (grades 4 and 5 only). Transformers shall be tested in ac-
cordance with method 201 of MTL-STD-202. The following details and exceptions shall apply:

a. Test and measurements prior to vibration - Not applicable.

b. Method of mounting - Transformers shall be rigidly mounted by thelr normal mounting
means.

¢. Procedure - when specified (see 3.1), transformers shall be placed in a test chamber
and preheated to the specifled maximum ambient temperature (see 3.1) plus one-half
the allowable temperature-rise for the clags. Vibration in each plane shall begin
3 minutes after removal of fransformers from test chamber.

d. Examinations after vibration - Transformers shall be examined for evidence of leakage
and physical damage.

4.7.16.2 vibration, hlgh frequency g%rndes 8 and 7 only). Transtormers shall be tested in
accordance with metho The following details and exceptions shall apply:

3z
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Mounting of specimen - As specified in 4.7.16.1 b.

Test condition - B.

Procedure - As specified in 4.7,16.1 ¢c.

Examinations after vibration - As specified in 4.7.16.1 d.

4.7.17 Shock (see 3.20), Transformers shall be tested {n accordance with 4.7.17.1, or when
specified (see 3.1), in accordance with 4.7.17.2.

pogk.

4.7.17.1 Specifled pulse. Transformers shall be tested in accordance with method 213 of
MIL-STD-202. ollowing detalls and exceptions shall apply:

a. Test condition - Hor I, as specified (see 3.1).
b. Examinations after shock - Transiormers shall be examined for evidence of leakage
and physical damage.

4.7.17.2 High-impact. Transformers shall be tested in accordance with method 207 of
MIL-§TD-202. 'li"he Toﬁowihg details and exceptions shall apply:

a. Mounting lixtures - Figure "Standard mounting fixtures for electrical! controller
parts” of method 207,
b. Examinations after shock - As specified In 4.7.17.1b.

4.7.18 Thermal shock (see 3.21), Transformers shall be tested {n accordance with method
107 of MIL-STD-202. The temperature for step 3 shall be the maximum operating temperature
for the class, The following details and exceptions shall apply:

a. Test condition - A.

b. Examlinations after thermal shock - Transformers shall be examined for evidence of
leakage and other visible damage.

¢. Number of cycles - 10,

4.7.19 immersion 2). Transformers shall be tested in accordance with meothod

(see 3
of MIL-STD-207. Tﬁe To !Eﬁng detalls and exceptions shall apply

3 wra

.
|0 ]

a. Test condition - B, for qualification inspection on grades 4 and 6; A, for quallfication
Inspection on grades 5 and 7, and for quality conformance inspection on all grades,

b. Examinations after final cycle - Transformers shall be washed under running tap
water and dried, and shall then be examined {or evidence of leakage and other
visible damage.

4.7.20 Molsture resistance {see 3.23). Transformers shall be tested {n accordance with
method 108 of MIL-5TD-202. The following details and exceptions shall apply:

2. Mounting - On racks.
b. Initlal measurements - Not applicable.
¢. Polarization - Unless otherwise specified (see 3.1), polarization {s applicable. The
polarizing voltage shall be applied during steps 1 to 6 inclusive, between ail windings.
not connectéd directly to the core, and the core or case. “hen the dielectric-
withstanding-test voltage 18 less than 100 volts rms, a 25 volts rms, a 25 volts dc
polarizing voltage may be used. The polarizing voltage shall be positive with respect
to the core and the case.
d. Flnal examtnations;
1. Grades 4 and 8 - Upon completion of step 6 of the final cycle, transformers
shall be removed from the humidity chamber and shall be conditioned for
4 to 34 hours at standard inspection conditions (see 4.4). Alter this
conditioning period, transformers shall be examined for evidence of leakage
and other visible damage.
2. Grades 5 and 7 - Upon completion of step § of the final cycle, transformers
8hall be removed Irom the humldlty chamber and shall be conditloned for
24 houra (n a teat chamber at 83° . 5°C. After this conditloning period,
transformera shall be examined for evidence of leakage and other visible
damage.

h )
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4.7.21 Overload (see 3.24). The overload test shall be performed for a period of
48 hours for qualification inspection and 8 hours for quality conformance inspection at
the specified ambient temperature or higher {see 3.1). When transformers attain an
operating temperature of less than the maximum specified for the class during the temper-
ature -rise test specified in 4.7.13, ambient temperature for the overload test shall be
increased above that specified to a value that resuits in an operating temperature equiva-
lent to the maximum specified for the class. The overload shall be applied as specified
in 4.7.21.1. During the overload test, transformers rated at less than 0.8 watt average
need not have loads applied but all rated de and pulse voltages shall be applied. All
transformers shall then be examined for evidence of leakage and other visible damage.
Transformers shall be allowed to cool for approximately 8 hours at standard inspection
conditions {see 4.4) before performing any additional test. Where speclal cooling
features are employed, the overload test methods and conditions shall be as specified
(see 3.1),

4,7.21.1 Voltage to be applied. Rated voltage at maximum rated pulse duration
shall'be applied at the rated duty cycle to the primary, and with rated load connected to
the secondary to set the load impedances. The input voltage shall then be raised to 112
percent of rated voltage. When applicable, the rated dc current shall be applied during
this test (see 3.1},

4.7.22 Flammability (see 3.26). Transformers shall be tested in accordance
with method T11 of MIL-3TD-202. The following details and exceptions shall
apply:

a. Point of impingement of applied flam2 - One of the lower {ree corners,
so that the flame is just in contact with the transformer. ,The free
corners of the transformer are those corners which are the greatest
distance [rom the mounting brackets. However, the {lame shall
be applied so that it will impinge upon the corner or area containing
the encapsulating compound.

b. Allowable time for burning of visible flame on specimen - 3 minutes
maximum.

¢. Examinations during and after test - Transformers shall be examined
for evidence of viclent burning which results in an explosive type
fire, dripping of flaming material, and visible burning which continues
beyond the allowable duration after removal of the applied flame.

4.7.23 Fungus (see 3.27). Unless certification is provided, translormers shall be
tested in accordance with maethed 508 of MIL-STD-810.

34
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$. PACKAGING

5.1 Preservation. Preservatinn shall be level A or C, or as specified
{see 8.1).

5.1.1 Level A.

5.1.1.1 Cleaning. Transformers shall be cleaned (n accordance with MIL-P-118,
process C-1.

5.1.1.2 Drying. Transformears shall be dried in accordance with MIL-P-1186,

5.1.1.3 Preservative application. Preservatives shall not be used.

5.1.1.4 Unit packs. Each transformer shall be individually unit packed in
gecordance with the meihod or submethod of MIL-P-118 speclfied herein insuring
compliance with the applicable requiremants of that specification. Leads and terminals
less than 0.03 inch (0.762 mm) In smallest dimension shall be protected by container

‘ design, die-cut inserts, vials or sultable noncorrosive supporting materials or devices,
Leads or terminals shall extend cutward and be maintained in the minufactured configura-
tion without causing damaging loads or stresses.

5.1.1.4.! Metal encased transformers. Metal encased, sealed transformers
{grades 4 and 6) shall be unit packed i{n accordance with methnd III.

o 5.1.1.4.2 Encapsulated transformers. Encapsulated transformers (grades 5
and T) shall be unit packed In accnrdance with submethnd [A-8.

5.1.1.5 Intermediate packs. Transformers, packaged as specified in 5. 1. 1. 4.
shall be placed In Intermediate containers conforming to PPP-B-566 or PPP-B-876.
Intermediate containers shall be uniform in size, shape and quantities, shall be of
minlmum tare and cube and shall contain multiples of five unit packs, not to exceed
100 unit packs. No intermediate packs are required when the total quantity shipped to
a single destinatton {3 lesa than 100 unit packs.

5.1.2 Level C. The level C preservation for these transformers shall coninrm to
the MIL-STD-184 requirements for this level.

@)
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5.2 Packing. Packing shall be level A, B, nr C, nras specified (see 8.1). .

8.2.1 Level A. The packaged transfnrmers shall be packed in fiberboard containers con-
tarming to PPP-B-638, class weather resistant, style optional, special requirements. In lieu f
the closure and waterproofing requirement in the appendix of PPP-B-838, closure and waterpronfing

shall be accomplished by sealing all seams, corners and manufacturer's joint with tape, two

inches mintmum width, conforming tn PPP-T-80. class 1 or PPP-T-178. Bnnding (raln!orcement
_ requirements) shall be applied in accordance with the appendix to PPP-B-836 using nonmetallic
or tape banding nnly,

5,2.2 level B, The packaged transinrmers shall be packed in fiberboard containers confnrm-
ing to PPP-B-838, class domestic, style optinnal, specfal requirements. Clnsures shall be In
acenrdance with the appendix thereto.

5.2.3 Level C. The level C packing {nr these transformers shall conform to the MIL -STD-794
requirements Jor this level.

§, 3 Marking. In addition tn any special marking required by the enntract (see 6.1), each unit
pack, intermed[ate and exterlnr ecnntalner shall be marked in accordance with MIL-STD-129.

5.4 Ceneral.

5.4 1 Fxtertor c¢ontalners. Exterinr containers {(see 5,2.1, 5.2.2 and 5.2.3) shallbenf a
minimum Tare and cube cnnsistent with the protectinn required and shall ¢nntain equal quantities
of identical stock numbered items tn the greatest extent practicable,

5.4, 2 Packaging inspection, The lnspectinn of these packaging requirements ghall be In
accordance with 3 E K|

5.4.3 Army procurements.

5.4.3.1 Level A unlt and intermediate packs. Unit containers shall be either weather (or
water) resistant or overwrapped with waterproof barrier materials (see 5.1.1.4.1). Intermediate
containers shall either be overwrapped with waterproof barrier materials or conform tn PPP-B-566
or PPP-B-678, variety 2 {see 5.1.1.5).

5.4.3.2 Level A and level B packing. For level a packing the {iberboard containers shall not
be banded buf shall be placed In a close fitting box cnnforming to PPP-B-601. overseas type:
PPP-B-621, class 2 style 4 or PPP-B-585, class 3, style 2 or 3. Closure and strapping shall
be in acenrdance with applicable container specification except that metal strapping shall eonform
tn QQ-5-781, type I finlsh A. When the gross weight exceeds 200 pounds nr the container length
and width is 48 X 24 inches or more and the weight exceeds 100 pounds, 3 X 4 inch skids (laid
flat) shall be applied in accnrdance with the requirements of the container specification. If not
described in the enntainer specificatinn, the skids shall be applied in a manner which will
adequately suppart the item and facilitate the use of material handling equipment. For level B
packing, fiberbnard baxes shall be weather resistant ag specified in level A and the cnntainers
shall be banded (see 5.2.1and 5. 2.2).

5.4.3.3 Commercial packaging. Commercial packaging (including unit and intermediate
packs, packi{ng and marking] sfﬁli be in accnrdance with MIL-STD-1188.

6. NOTES

6.1 Ordering data. Procurement documents should specify the following:
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dAata
Title, number, and date
designation (see 1.2.1 .
Whether hardware is required for screw terminals or for mounting studs, or for
both (see 3.4.2.4 and 3.4.3).
If mounting area surface is to be painted (see 3.4.5).
Inspection of commercial packaging (see 4.6.3).
Levels of preservation and packing required {see 5.1 and 5. 2).
Special marking, U required (see 5.3).
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6.2 Qualification. With respect to producta requiring qualification, awards will be made only for
products which are at the time set for opening of bids, qualified for inclusion in applicable Quzlifled
Products List whether or not such products have actually been ga listed by that date. The attention
of the contractors is called to this requirement, and manufacturers are urged to arrange to have
the products that they propose to offer to the Federal Governmant tested for quallfication {n order th:
they may be eligible to be awarded contracts or orders for the products covered by this specification.
The activity responsible for the qualified products listta the Naval Electronic Systems Command,
Department of the Navy, Washington, D.C. 20380; however, informatlon pertaining to quaiificaticn
of products may be obtalned from the Defense Electronicas Supply Center (DESC-E), Dayton, Ohio
45401 (see 3.2). Application for Quallfication tests shall be mude In accordance with "Provisions
Governing Quallfication SD-6" (see 6.2.1).

8.2.1 Coples of "Provisions Governing Qualification SD-8'" may be obtalned upon application
to Commanding Qlficer, Naval Supply Depot, 5801 Tabor Avenue, Philadelphia, Pennsylvania
18120.

8.3 Assignment of type designation. Type designation for specification sheets will be assigned

by DESC ugon the request of the Army, the Navy, or the Alr Force, accompanied by the dnta needed
to establish a specification sheet.

6.4 Envelope and mounting dimensions. Equipmunt designers should give first consideration
to using the varlous style conflguraifons shown on figure 1 and the envelope and mounting dimansions
in table IV,

A g T arntirea and lifa avrneasntanan Tha alnes Anslanatlanw mabad o tahla T cafams solals
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maximum operating temperature and has no relation to types of insulation mutertal. Any insulation
mruterinl miy be uged in any class of transformer, depending entirely uvpon the maximum operating
temperature and life expectancy. The nominal ambient temprrature for life expectancy of 10, 000
hours minimuom i8s generally 65° C for clagses Q and R; 75°C for class S; 85°C for class U; and
as specified for class V. (See 1.2.1.J3and 1.2.1.4).

8.5.1 Grades 4 and 0. Grade 6 transformars are the same as grade 4 transformars excep: fo.
the ab'lity ol grade @ transformers to withstand high-frequancy vibration and reduced baromatrile
pressure.

6.5.2 Grades 5 and 7. Grade 7 transformurs arethe sams as grade § transformers except for
the ab{lity of grade 7 transformers to withstand high-frequency vibration and reduced barometric
pressure.

8.6 Notes for airborne applications.

§6.6.1 Laminated phenolics. Laminated phenolics should not be used in locations where they
would be exposed to heavy electrical discharges in normnl operations, or fault conditions becayse
of the inflammnble conditicns that might occur.

8.6.2 Transformer sizes. Contractors should strive to provide the smallest and lightest trans-
formars possihle.
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6.7 Mounting. It is intended that some type of retaining clamp be used to securaly fasten style
configurallons A. B. C. and D, as necessary.

8.8 Amblent temperature increase. Ambient temperature increase allowed during the overload
tests (see 4.7, 71) will be derived on an assumed linear extrapolation. For example: A classR
unit operated under 4.7.14 at an ambient of 65° C with a 20° C rise would b2 operated during the
overload test (see 4.7.21} at an ambient temperature of 85° C {108°C - 20°C = 85° C).

§.9 WMavelorm definitions,

8.9.1 Pulse rise time {see 4.7.12.1). Pulse rise time is the interval between the instants at
which the Insfantaneous amplitude lirst reaches specified lower and upper limits; namely 10 percent
and 90 percent of the peak pulse amplitude.

8.9.2 Pulse duration (see 4.7.12.2). Pulse duration i3 the time interval between the first and
last instants at wiich the instantaneous amplitude reaches 50 percent of the peak pulse amplitude.

8.9.3 Peak pulse amplitude (see 4.7.12.3). Peak pulse amplitude is the maximum absolute
peak value 61 the pulse, excluding those portions considered to be unwanted or nonpertinent, such
as spikes {see 3.1).

NOTE: Where such exclusions are made, it i3 desirable that the amplitude chosen
be jllustrated pictorially. One method of determining the peak pulse am-
plitude is shown on figure 10. In this case, it is determined by the inter-
section of a line tangent to the leading edge of the pulse and a line target
to the "'flat top” of the puise.
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. FIGURE 10. Pulse waveform.
6.9.4 Pulse decay time {see 4.7.12.4). The pulse decay time (sometimes referred to as the

fall time) is the interval between the instants at which the instantaneous amplitude last reaches 90
percent, and next reaches 10 percent of the peak pulse amplitude,

J8
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6.9.5 Crest pulse amplitude.

s T
C LIV dinjililuue Igvel

F .
{see

—

igure 10),

MIL-T-21038D

he crestpulse amplitude {8 the maximum value of the pulse
f a1

to
6 Leading edge. The leading edge is that portion of the pulse in which the amplitude rises
ro to 1ts crest pulse amplitude (see figure 10).

6.9.7 Trailing edge. The trailing edge is that portion of the pulse In which the amplitude de-
scends from (ts value at the end of the pulse top to its ultimate zero level (see figure 10).

6.9.8 Pulse top. Unless otherw{se specified (see 3.1), the pulse top shall be the flat part of

the puiss shown on

8.9.2 Drogp. Unl

pula; an.lpllﬁﬂi'ghown
pulse amalitude.

ess
on [

gure 10.

igure

6.9.10 Overshoot. Overshoot 1s the amaunt by which the crest pulae amplitude excesds the peak
pulse amplitude {sée lfgure 10). Overshoo: Is expressed in volts or as a percentage of the peak

pulse amplitude.

6.6.11 Backswing. Backswing 1s that portion of the trailing edge extending balow the zero
amplitude levellsee figure 10). Backswing may be expressed in volts or a8 a percentage of the prak

pulse amplitude.

8.9.12 Return backswing.

),

¢ R - Return ba
polarity reversed to that of the backswing,

ckawing {s that portion of the trailing edge which has a
and occurs later in time than the backswing (see {igure

6.6.13 Recovery time. Recovery time is that time interval between the tims and trailing
edge of the pals= {irst crosses a line representing 10 perrcent of the peak pulse amplitude and the lagt
tim2 the pulse shape crosses elther a positive or negative line corresponding to 10 percent of the
p2ak pulse amplitude (see figure 10).

6.6.14 Volt-microsecoad product (ET constant)(see 4.7.12.5). Volt-microsecond p
¢

is the time integral ol a volinge pulde applled io 2 translarmer winiin d
constant. It I3 a rating of the maximum usable flux density of the winding based upon the

T an
5 =4

d {g cansidered

~

miximum allowabie non-linearity of magnetizing current {ramp or exciting current) in the regioa

of core saturation.

8.10 Turns ratio (see 1.2.1.5). The turn ratio of a transformar is the ratlo of the number of
turns In thehigh-voltage windIng to that in the low voltage winding.

6.11 Internitional standardization agreement. Certaln provisions of this spacification are the

subject of internatlonal standardizitlon agreemeat (NEPR Na. 20). #nen amendmaent, revislon, or
cancellation of this specilication is proposed which will affect or vio!ste the {nternattonal agres-

ment concerned, th? preparing activity will take appropria‘e reconcilation action throagh international
standardization chanaels including departmental staniardization o'fices, if required.

Custodians:
Armv - ER
Navy - EC
Alr Force - 11

Review activitles:
Army - AM, Ml
Navy - 03, SH, AS
Alr Force - 17, 99

User activities:
Army - M2
Navy - MO
Alr Force - 18
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'APPENDIX

SUBMISSION FOR QUALIFICATION INSPECTION

10. SCOPE
10.1 This appendix detaiis the procedures f r sutnnission of samples, with required data,
for qualification testing and approval of transformers covered by this specification.

20. SUBMISSION

20.1 Qualification of transformers based on complete testing.

20.1.1 Identification data required.

a. Type designation of the transformer described on a specification sheet.
covered by existing specification sheets.)

Tl efar

Y
. Ful H ansior

{Transformers

merg that are r-nmn:n-z:'hln with an ltem covered hv an nth:ﬁncr :nnr‘iﬂrnhnn

sheet and the requirements of which ¢an be added to the sheet the information
of figure 11 shall be submitted. For transiormers that cannot be added to an
existing specification sheet, a complete specification sheet shall be submitted,
encompassing the information required by figure 11. The specification sheet
shall be in the format of existing specification sheets dnd shall be suitable for
reproduction by the phato-offset method.

20.1.2 Sample. A sample consisting of eight of each type of transformers for which qualification
is sought shall be subjected to the tests of table VII. Three sample units shall be subjected to the

inspections of group I. Eight sample units which inrcludes the three units from group 1 shall be
subjected to the inspections of group II.  Two sample units shall be subjected to the inspections of
group IlII. The six remaining sample units from group II shall be subjected to the inspections of
group IV. Two additional sample units will be required for group V, if the fungus test is performed.

20.2 OQualification of transformers based on similarity to qualified transformers. Only trans-

formers which have passed the complete tests of table VII shall be used as a basis for comparison
for qualification based on similarity.

20.2.1 Similar transformers. A similar transformer is defined as a transformer which when
compared to the qualilied transformer, meets the following criteria:

a. Same or lower operating temperature.

b. Same or lower ambient temperature.

¢. Same type of external and internal mountings; similar shape; same type of case
construction; nominal wall thickness within 25 percent when a case is used.

d. Linear envelope dimensions not greater than 150 percent nor less than 70 percent
of the corresponding dimensions; total volume of envelope not greater than
250 percent.

e. To be used at same or lower operating valtages, and same or lower dielectric
stress per mil of same insulation.

f. Same or greater wire size [cross sectional area) and same wire coating material
for corresponding windings.

g. Same processing material for case, finish, marking.

h. Swl.ll.ll: yl Uycaalus u{ material fur p“tt‘lﬂg ‘lnn‘ulat'uu' impregnﬂ:iﬂ", aﬂd fi}l!ng-

i. Same grade,

j. To be used at same or lower altitudes.

k.

Same terminal construction and material, including insulating and gasketing parts;

same or lower terminal strength requirements for the same slze terminals.
1. Same iife expectancy.

40
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20.2.2 Identification data required. The data required shall be In accordance with 20.1.1(b)
and that required by Jlgure 12 sﬁgl also be submitted.

20.2.3 Sample. A sample consisting of 3 sample un'ts of each type for which qualification is
sought ahall b2 sEBgecmd to the inspection specified in table VIII.

41
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1dentification data {to be completed by manufacturer):

1. Name of manwacturer:

(&)

3. Manufacturer's part number:
4. Federal supply code assigned to manufacturer:
5, Date entries completed:

instructions for use of this form:

Enter ajl information, including numerical values as reguired by this form, using as your guide
icable MIL-T-21038 scope, requirement, and methods of examination and test paragraphs.

MIL-T-21038 specification sheet, if any, to which the transformer can be added:
MIL-T-21038/ . (enter slash number)
™ L
(. This item cannot be added to any existing MIL-T-21038.

Type designation (see MIL-T-21038, 1.2.1vthru 1.2.1.7: TP

Federal Stock Number {(FSN} {check applicable block):

D Existing FSN assigned to this transformer is 5950 - -
: {enter numerals)

D No FSN is presently assigned to this transformer.

Application of transformer:

1. Military equipment identification (Joint Electronics Type Designation
System):
Tenter identification No.)

2. Military documents {check all applicable blocks and enter infor mation requested):

-
L ' Terhnical Order (T.O.) i
{identification No.}

D Technical Manual (T.M.) .
{identilication No,)

D Military drawing .
(identification No.)

. FIGURE 11. Transformer data sheet.
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In the apace below, provide outllne drawings in as many views as are required to show all of the Y,
principle exterior features of this transformer, including case, mounting and terminal dimensions Z.
and tolerances 2/, and terminal identification (see MIL-T-21038, {lgure 1 and table 1V, 28 appli-
cable, and the figure on sheet 1 of the MIL-T-31038 specification sheet to which this transformer ls
applicable): Test circult for testing waveform parameters U dilferent than [igure 3.

_l_/ Dimensions shall be given in decimal values, accurate to two or three decimal places,

applcable,

as

_2_/ Speci{y dimensaions with tolerances or as maximum or minimum, as applicable.

0. 000
Examples: 1.780° 3 [3x 3-500 :0.018.
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REQUIREMENTS:
Case.
Material (check applicable block): D Metal. D Other,
(specily material)
Maximum weight: ounces. pounds.
{enter value) (cross out one)
Terminals.
Check applicable block:

1 ™ L M

_J Solder terminal. | Pin and printed circuit type. l_J] Screw thread,

D Solid wire lead other than printed circuit. D Special:

(specify type}
Reliability conditioning (burn-in) (see MIL-T-21038, 4.7.4).

Check applicable block:
D Applicable D Not applicable

Resistance to soldering heat (see MIL-T-21038, 4.7.5), method 210, MIL-STD-202.

Check applicable block:
D Bath (4.7.5.1) D Iron (4.7.5.2)

Terminal strength {see MIL-T-21038, 4.7.68). method 211, MIL-STD-202,

Check applicable blocks:
Equivalent diameter at cross section as defined in table XIN of MIL-T-21038C:

nhna
MiWviiT O,

(enter value)
D Condition A (pull), applied force {(in accordance with MIL-T-21038, table XII}:
D 2.5 pounds, D 5 pounds. QOther:

(3 condition B tend)

(specily pounds} ‘

OJ conditton D (twist)
DCondition E (torgue)

I:I Screw-thread terminals: Torque: pound-inches.

ienter value)

R D Other non-wire, rigid type terminals, if equivalent diameter is
greater than 1/2 inch:

| Torqde: ounce-inches:
{enter value)

FIGURE 11. Transformer data sheet - Continued.
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Seal {see MIL-T-21038, 4.7.7).

Check applicable block:

D 4.7.7.1 D 4.7.7.2

Dielectric withstanding voltage test.

Check applicable blocks:
ee MIL-T-21038, 4.7.8.1), method 301, MIL-STD-202:

pressure (se
Magnitude of test voltage: volts, rms.

{enter value)
Duratton of application of test voltage:

D Sixty seconds.

D Cther than 60 seconds {specify time): geconds.

{enter value)

Points of application of test voitage: Between

Tspeclly points)

D At reduced barometric pressure (see MIL-T-21038, 4.7.8.2). Inaccordance with
4.7.6.1, and method 103, MIL-STD-202, test condition:

Tspecly condition letter).

Magnitude of test voltage: volts, rms.

“Tenter value)

Duration of application of test voltage: 5 seconds.

Polnts of application of test voltage: Between
“{speclly points)

tnsulation resistance (see MiL-T-21038, 4,7.9), method 302, MIL-STD-202, test condition B.

Check applicable block:
D 10, 00 megohms.
D 1, 000 megohms.

FIGURE 11. Transformer data sheet - Continued.
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Electrical characteristics {waveform parameters) {see MIL-T-21038, 4.7.12).
Turnsg ratio

e —————

Pulse duration
* Pulse rise time

QOvershoot

Droop

Backswing

Decay time

Inductance uh, Not applicable D
ET constant Vus

Qutput

——————

Input

Pulse repetition frequency

Capacitance (winding to winding)

Primary winding:
Pulse voltage

Pulge current

DCR , Not applicable D
Secondary winding{s}):

Number

Pulse voltage, each

Pulge current, each

DCR , Not applicable D
Solderability (see MIL-T-21038, 4.7.2), method 208, MIL-STD-202.

Check applicable block:
Bath (4.7.2.1) D Iron (4.7.2.2)
Lifo (sec MIL-T-21038, 4.7.14). \

Check applicable block:

D Y (2, 500 hours min)
D 2 (As specified (see 3, 1))

{number ol hours)
FIGURE 11. Transformer data sheet - Continued,
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Temperature rise (see MIL-T-21038, 4.7.13).

Check applicable block:

D Temperature rise: degrees C.
Ambient temperature degrees C.
D Temperature rise not applicable (temperature rise is negligible):

Vibration (see MIL-T-21038, 4.7.18).

Check applicable block:
D Low frequency (see MIL-T-21038, 4,7.16.1), method 201, MIL-STD-202.

D High frequency {see MIL-T-21038, 4.7.16.2), method 204, MIL-STD-202.

Shock (see MIL.T-21038, 4.7.17).

Check applicable block:

() specttied pulse (see MIL-T-21038, 4.7.17.1), method 213, MIL-STD-202,
test condition I or specify condlition letter

[0 nigh impact (see MIL-T-21038, 4.7.17.2), method 207, MIL-STD-202.

Thermal shock (see MIL-T-21038, 4.7.18), method 107, MIL-STD-202.

Check applicable block:

D 10 ¢cycles.

D other, speclfy No. of cycles

Immersion (see MIL-T-21038, 4.7.19). method 104, MIL-STD-202, test condition.

Check applicable block:
D.A {for grades 5 and 7). G B (for grades 4 and 6).

Molisture res!istance (see MIL-T-21038, 4.7.20), method 106, MIL-STD-202.

Check applicable block:
Polarizing voltage:
[—] Applicable

D Not applicable.

FIGURE 11. Transformer data sheet - Contlnued.
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Resistance to solvents {see MIL-T-21038, 4.7.3, method 215, MIL-STD-~202):

Check applicable block:
D Applicable D Not applicable

Flammab.lllty {see MIL-T-21038, 4.7.22, method 111, MIL-STD-202:

Check applicable block: '
D Applicable D Not applicable

Salt sprav {see MIL-T-21038, 4.7.15, method 101, MIL-STD-202:

Check applicable block:
[] Applicable [ Not applicable

FIGURE 11. Transformer data sheet - Continued.
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Characteristic

Characteristic of transiormers
being submitted for quali-
fication based on similarity

Characteristic of transiormers
having qualification

| Operating temperature

gscc [0 1ssec O
wsre 0 1woce O
woce 3 swoec[)

85°C D 155°C D
105°C D i70°C D )
130°C E] >l?0°CD

Amblent temperature
{operating temperature-
temperature rise)

.
t

External mounting
Internal mounting
Nominal wall thickness
Envelope dimensions
Case volume

Grade 4 D

Grade 4 D Grade 6 D

: Grade Grade 6% '
! Grade § Grade 7 |  Grades Grade 7 .
Wire gize T ——
Coating material
Case material Meta} D Metal D

Other (specify) D

O

Other {(specify)

Case finish

Light-gray, semigloss D

Light-gray, semigloss

Case marking

Type designation
Manufacturers name

Trademark or code
symbeol

Life expectancy

Type designation
Manufacturers name
Trademark or code

5

O

symbol '

Terminal identifjcation D {__ Terminal 1demmcnuon£! '

Qperating voltage

Potting

Insulation

Impregnation

Filling

Altitude 10, 000 ft O 10, 000 ft O
50, 000 ft O 50, 000 1t il

Terminal construction, material
and finish {including insulating

and gasketing parts)

FIGURE 12.

Transformer similarity comparison sheet.
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INDEX
Paragraph
Atrborne application notes = = = === = - =+ - - - == ===~ s - - E.T'—RELP_
Ambient temperature increase noté- - = - - - - - e mm e e .- - - 8.8
Applic able documnnts - - - - - = - R B 2.
Assignmant of type designation NOtEe = = = + = e s e = > r -t == e= - === 8.3
Atmospheric pressure - dielectric withstanding voltagg - » == ===+ ~====~=-~= 4,17.8.1
Baromatric pressure - dlelectric withstanding voltage === =~ === == -~ - = 4.7.8.2
Bend or twist test- « = - = = = = -~ =~ r---- ammeme - mm .- -=-- 4.7.8.2
Case material = = « = = = = == === s ==~ = ===~ r === R - = 3.4.8
Classification: == ~ = = = = c = = = ==+ = ===~ === --=--- “w o= 1.2
Type designation - = = == == ===-=-=-=2==-====-~- “m-————— --- 1.2.1
Classification of inspectiong- - - - = = - - - R N cr==-=-= - 4.2
Core mounting- - = - = = = - - B R I I R I R 3.4.1
Dasign and constructioni- « = = = == === ==~ “ e e e mee-— - s m--- 3.4
Mounting and terminal screws, nuts and washerg- - - = = = = = = R 3.4.1.1
Terminalg- - - - - = - - -~ = ===~ B I T - == 3.4.2
Mounting studs = - - - - - = A R R R e e = e - - 3.4.3
Internal lead wire = - - = = - = ~ I B .- “mmm-- 3.4.4
Palntcplor = - = - = - === == - -+ s ===---s=c=- - m = -- - 3.4.5
Case materiai - = - =~ - = - =~ “emme==sccs====>~-==-= - 3.4.8
Core mounting~- - - - - - e I T T I R I R R 3.4.7
Potting, filling, or encapsulating material =~ = = - == 2 s s c 2o ca-= == 3.4.8
Detall requirements for individual unitg - - « - = e L 3.1
Dielectric withstanding voltage: = - = - = == = ==~ == ==~ “ame == 3.11, 4.1.8
At atmospheric pressure- - = = == - s -s=s == =-<-<S=-=c-=- s --oSmoT 3.11, 4.7.8.1
At barometric pressure - -~ -- - = - -~ N I I I I T T 3.11, 4.7.8.2
At reduced voltage - - - = = -~ - ~ " mmmm - LI LI R - 3.11, 4.1.8.4
Electricat characteristi¢es - - = = - - - - A A I I T T i - = 3.15, 4.7.12,
6.9
Flammabllity- -~ - == === =~=~ I mmmm e - - 3.28, 4.7.22
FUNgUS - = - == == -+ ====-~=======-==-======-==°=° —-m--- 3.27, 4.7.23
immersion- - ~ ~ = - = = IR ===~ “w----- cm .- - 3.22, 4.7.19
Induced voltage- - = = = = - = = = = I IR R B “w - 3.12, 4.7.9
Inapection conditions: - - « = - = = = = s m--- v ... a - - == 4.4
Test frequendy- = = = =~ = === R i cemsemame---s 44l
Test voltage - - - - - = e e - T am- .- .-- 4.4.2
Inspection lot- - = - - -« = ==~ i A - m---- - - 4.68.1.1
Inspectioa of packaging - - - - - R -m - N 4.6.3
Inspection of product for dellvery- - = =« = = ==~ == === N “e--- 4.6.1
Insulating materialgi- = - - -~ === - -c====-~ ——emmem == s s 3.3.4
Laminated phenolic - = = = = =« == 2====-====-=- I NI 3.3.4.1
Molded bhenolic or melamine- - - - = - - R --- 3.3.4.2
Ceramie - = -+ === =@w===e-ema-csessem--eo-ceq-am-===== 3.3.4.3
Insulation resistance - « -- - - - e e mweemma==-- -~ == --- 3.12, 4.7.9
Internal lead Witr'es = = = = = = = = e v o c o= = v = === e L - 3.4.4
Lig!= = - v s = s == s = e = me = --- L R R I I 3.18, 4.1.13
Expectangy X -- - = === ==~ =~ == W meemwmmss=ss===s===== 4,7.14.1
Expectancy ¥ =« - = -« = ===~ I I e cemem~-e=  4,7.14.2
Expectancy Z - - - = =~ = .- e L I i 4.7.14.3
50

Source: https://assist.dla.mil -- Downloaded: 2016-11-15T722:06Z
Check the source to verify that this is the current version before use.



@

’

4
% A
MIL-T-21038D
Paragraph
Marking: =« e e e s e e mceeccceccccccccecceccnncccncnann=-=-- 3.28
Terminal {dentification «~ ~ « = e e e e e e s e e e ceeewentenaaaaa- 3.28.1
Mater{als:~ « =« e e e e e m e -t mc e e cececcenccccss s e 3.3
Substitutionof - - - = e = s s s s c - e s mc - - cc - st st s e 3.3.1
Flammableg- = « = e e - c s s c e s e mc e cccerccncenscmmim e - .3.2
Corrogive «==c=c s o -t e e e t e e s s e s s s s e e s n s e 3.3.2
Insulating = = = = = s e ccc ccm e s s c e e e m s m st s d s m e -, 3.3.4
Wireg ---=--c-cco--c-stcecstasns st sarsssens 3.3.8
Solder and soldering fIuX- - = = == - -c = -=-c - - - -c - -t oo - oo - 3.3.5
Screws, nuts, and washeérg - - = = ¢+ = s s s s s meec s e c e e aneeneo=- 3.7
Materialsinspectipn - ~ =« = » = = c e - e c e e e e s e e nancnra 4.3
Moigsture regiglance +« = 2 » - 2 s s s s s st s s st ss st 3,23, 4.7.20
Mounting a1d terminal screws, nuts and washerg- « = = =« = = = = = c v v 2o s = = o> 3.4.1.1
Mounting gtudg = = » ~ = = - =~ = - c-ceccecaccecenncnccccenan=n- 3.4.3
Orderingdatancies- - - = = 2 e o s e c s e et e e e v e s e s e m e e .- 8.1
Overload = - = - == -~ ccccccccococncnccccncncccecnnn- 3.24, 4.17.21
Palntcolor -~ -+ =~ v e-cecmcrcr oo crccernrsrecnccn e mm e 3.4.5
Potting, filling, or encapsulating materfal] -~ -~ - - c e cececececcececec.n-- 3.4.8
Packaging - - - v+ s s s ce e e e cncnencncrsncccncnrsenanen=- 5.
Preservation and packaging- - - =« - - == - - = r s s s s a0 - oo oo oo~ 5.1
Packing - -~ s s s s v s e s s s s s m s s e mmmecsensraasoceeas=- 5.2
Marking ~e=cer s e s e recrerorscrreorrrecrecnresnn-=- 5.3
General ~-=-~-<-c=-cccc oo merccc s s - 5.4
Palltest = - == = ==~ =~ I I R R R I I 4.7,8.1
Qualificatlon:= = = === -~ = s s c - - e v oot s s m e e me e 3.2, 6.2
Based on complete testing«- «+ + -« - -+t e s s s et saccs st 4.5.1
- Bagsed on slmilarfty~ - = -« - ccsccc ettt ctts e 4.5.2
Inspection -~ ~« « - - - = -2 - - e c wr et ettt es s s s s - 4.5
Procedures for (Appendix} = - = == = s == - oo nncnccnceanw 10., 20,
Quality conformance inspection === = = = = = 2 s+ s st s s v st n a0 0 4.8
Reduced voltage - dietectric withstanding voltage- - - - - = == - - = - - - - - - 4.7.8.4
Hellabllity conditioning (burn-fa) = = = = = = c s cc cc e e s c e e s e ca - 3.7, 4.1.4
Resistance to soldering heat- ~ =~~~ -~ - =~ - - cccccccoccco~no=- 3.8, 4.7.5
Reasistanceto solventg = = = = = = == = s =2 =2 s s s e ecsssennscoonnn 3.6, 4.7.3
Responsibillity for lnspectlon- - - = = = = » = = c 2 0 v e s v o c v 0 c v mm e 4.1
Test equipment and inspaction facilitles -~ = =~ = <« = = 22 e e v 0w -- 4.1.1
Retention of qualifieation= « = = = == -~ - - - - - oo 4.5.3
Saltspray ~ -~ -+ -~ - "- - -c-cccccococcss st s s s s s s s 3.18, 4.7.15
Screws, nuts, and washera- - - - - == - -= === =-ec=ccroocneoonn-- 337
Seals + + =+ 4 e e e s mmmt s s s e s s st s s st s s st -, 3.10, 4.1.7
Shock + = ===+ s e e e - oo cee s s s cc s ccsss e 3.20, 4.7.17
Solder and soldering flux « = » = = = = = == == == oo e cocoonann-n=-- 3.3.5
Solderabillty=- =~ = = = = s v s - - et e vt s e st sc ot o r s meme . 3.5, 4.7.2
Speclfications and other publicationg = - -~ =< -~ < - - cccwecwccooncon-on--- 2.1, 2.2
Temperature rife - - - -« + o = = 22 = = = s s s - o -s oo o o 3.16, 4.7.12
Terminal strength: - = = = = = === - - - - - oo - - oo oo ccce - 3.9, 4.7.8
Pull- == s e s e scc s e essccc s s s c et cm e e st m s e e e 4.7.6.1
Twistorbead-- - - -« = = s = = s - - - - - oo c s s 4.7.6.2
TorqUe- === --"c-cese-ccmcs s s s s s s m e - - - 4.7.8.3
Terminals: =--=--= s ccececmnmonecnmnmecrecncccnscmc e 3.4.2
Solder -~ ---=---c st st s s st s s 3.4.2.3
Plntypg~ - == --sr---cc-encmececsccccssc s s s s s - 3.4.2.2
SCrews +++ ¢ ¢ = 224 s 2 - s smsssesss st 3.4.2.4
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Thermal BhoCk = = = = =~ = = = = = v = « = = = “mmn- A I 3.21,747718
Torque test- « = = = = = = =« - = = == - oo v -- G R e 4.7.8.3
Turns ratlo- - - = - = -« = = - - - I I R 1.2.1.5, 4.10
Twistorbend -- - - - c = s e s v v s e e s e e s n s s - - 4.7.6,2
Type designation:- - « = = = = = = = SRR L BN I I R - 1.2.1
Componeat- - - - - = - - = - B I N 1.2.1.1
Grade- = - = - === v = rceccmmcmm e s s e s ts st - 1.2.1.2
ClABB =~ = = - =« s s s e m e s s s st s - acmm e s e e cd o - 1.2.1.3
Life expectancy - ==~ = = = = = === ==« e = o= - I - 1.2.1.4
Turnsratlo = - = v~ = ¢« =« - f s s cF - s m e - st e st s s 1.2.1.5
Style- « == = s macmcc e - I I . .= 1.2.1.8
Envelope dimensiong -~ = = s = v == s s - v s e oo v cmame e o~ . 1.2.1.7
Identification number = - = - = == - = = - - c e s e o -m s oo 1.2,1.8
Vibratdonis = « = = = == === - = - s ===~ R “mmsem e 3.19, 4.7.18
Low [reJuency -- =+« == == == =rF===-sc=ceo= somomo-ncm-==-= 4.7.16.1
Highfrequency - = = = = = - == c == =sc o cocmoo o am oo =oo- - 4.7.16.2
Visual and mechanical examination = = = « = = = = = c =« v = u v~ AICTCIEIC R 4.7.1
External- = = - = = = = - s e c e e m s mwm s mame s ce e~ 4.7.1.1
Internal =« - « = - = = s e e c s s e - e e oo co st o e - 4.7.1.2
PostteSt-- - - =« s~ = v- = ---ecesommereccon o nen - ~ 4.7.1.1.1
wavaform definftlong - « = == ¢ - - - e - c - s mc s s s s s e e s - 6.9
Winding contipuity - » = = - === - =« s 4 - o ccc o cm e - 3.13, 4.7.10
MP@ie = = = c s s e m e e s m s e s cs e s e s e, r - 3.3.6
Magnet = = = - -+ s e s e camse - c e s s s - sy sm - - 3.3.6.1
Workmian8hlp-= - - == r s s s e ccmuccm e s e s s e T 3.29
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